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EARLY LESSONa 



HARRT AND LUCT. 

PABT FIRST. 



HARRY AND LUCY. 

PART I. 

LiTTLK children who know the sounds of all letters 
can read words, and can understand what is told in 
this book. 

Harry was brother to Lucy, and Lucy was sister to 
Harry. Harry had. just come home to his father's 
house ; he had been left at his uncle's when he was an 
infant, and had always lived at his uncle's house. 

Lucy lay in a little bed in a closet near her mother's 
room ; and Harry lay in a little bed in another closet. 



Sarlt in the morning, while Lucy was in bed, the 
sun shone through the window upon her face, and 
wakened her; when she was quite awake, she knew 
that it was morning, because it was daylight ; and she 
called to her mother and said, " Mamma, may I get up !" 
Bat her mother did not answer her, for she did not hear 
what she said, because she was asleep: when Luey 
knew that her mother was a^ep, she lay still, that she 
miffht not distux^ her, until she heaird her mother stir; 
and then she arited her again if she night get up, and 
her mother said she might 



9e^ Lacy got up, and put on her «toekiiigs and shoes, 
and finished dressing herself, and then went to her 
mother smd asked for some breakfost. But her mother 
told her that she shoi^ make her bed before dM 
should hare afRy breskkfest. Little Luey began to ra^dce 
her bed, and her mother went into her other ele6et*t» 
waken Harry; ^nd she said, ''Harry, get up!" And 
Harsy jumped out of bed in an instant, and put on his 
troiiMff% and his jneket, and; bis shaes ; and then h» 
combed his hair, and washed his hands; and, whilie hft 
was wiping his hands, his mother went down staink 
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LiTTLi Lticy, hearing her brother Harry walking about 
in the closet, called him, and asked if he had mSde his 
bed ? Harry said he had not. ^^ Oh, then,'* says Lucy, 
** mamma will ffive you no breakfast.'' — "Yes," says 
Harry, ** she will : I never made my bed at my uncle's, 
and I always had my breakfast." 

As they were talking, he heard his father call him; 
and he ran down stairs to the parlour, where his father 
and mother were at breakfast ; and her mother called 
Lucy down too, and said to her, "Well, Lucy, have 
you made vour bed neatly 1" 

Lucy. Yes, mamma, I have made it as well as I 
could. 
. Mother. You shall have some breakfast then. 

His father asked Harry whether he had made his 
bed. Harry answered that he did not know how to 
make it. 

" I will show you," said his mother ; and taking him 
by the hand, she led him up stairs, and showed him bow 
to make his bed. 



Whcn Harry came down to his father, he said that he 
did not know that boys or men ever made beds ; for, 9i 
his uncle's, nobody ever made beds but the housemaid* 

His father told mm that, in some countries,* the- beds 
are made by men ; and that in ships, which sail on the 
sea, and carry men from one country to another, the 
beds in which the sailors sleep are always made by 
men. 

Luc-y's mother observed that she had not eaten her 
break&st ; and she asked her why she had not eaten it. 

Lucy said that she waited for her brother. Her 
mother then gave Harry a basin of milk, and a large 
piece of bread ; and she set a little table for him and 
nis sister, under a shady tree that was opposite to the 
open window of the room where she breakfasted. 

* Here the child, if at a distance from the ooasf, ahddld he Md 
what if meant by difiarant cotintxiea ; what a ahip ia, and what if 
meant bf a sailor, &c. 
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LocT yfvs a good little girl, and had always minded 
what was said to her, and had been very attentive, 
whenever her father or mother had taught her any 
thing. So her mother had taught her to read and to 
woik; and when she was six years old, she could 
employ herself without being troublesome to anybody ; 
she could work for herself and for her brother ; and, 
sometimes, when Lucy behaved very well, her mother 
let her do a little ^oik for her or for her father ; and 
her mother had given her a little thimble to put upon 
her finger, and a little housewife to keep her needles 
and thread in, and a little pair of scissors to cut her 
thread with, and a little woncbag to keep her work in ; 
and Lucy's father had eiven her a little book to read in, 
whenever she pleased, and she could read in it by 
herself, and understand all she read, and learn every 
thing that was in it. 



^ As soon as Lucy had eaten the breakfast which her 
mother had given her, she sat down on her stool, and 
took her work out of her workbag, and worked some 
time; then her mother told her mat she had worked 
an hour, and that she did not choose that she should 
work any more : so Lucy got up and brought her work 
to her mother, and asked her if it was done as it ought 
to be done t And her mother said, *' Lucy, it is done 
pret^ well for a little girl that is but six years old; 
and I am pleased to see that you have tried to avoid the 
fault which I told you of yesterday:" then Lucy's 
mother kissed her, and said to her, ^ Put your work 
into your workbag, and put your workbag into its 
place, and then come back to me." 



LucT did as she was desired to do; and then her 
mother asked her if she woidd rather go out of doors 
and walk, or stay with her ? Lucy liked best to stay 
with her mother, who very soon afterwaid went to her 
dairy. 
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LocY followed her, and took a great deal of care not 
to be troublesome, for she loved to be with her mother ; 
but she observed whatever she saw, and did not meddle 
with any thing* She saw that the dairy was very 
elean; the floor was a little damp, which made her 
think that it had been washed that morning ; and there 
were not any cobwebs or dust upon the wsdls ; and she 
perceived that the room smelt very sweet ; she looked 
about to find out if there were any fiowers that could 
make that pleasant smell, but she could not see any 
thing but a great many clean empty vessels of different 
shapes, and a great many round, wide, and shallow pans 
full of milk : she went near to them, and thought the 
smell came from them. 

When she had looked at a good many of them, she 
thought they were not all alike ; the milk in some of 
the pans was a little yellowish, and looked thick, like 
the cream that she saw every morning at her mother^s 
breakfast ; and the milk in the other pans was a little 
blue, and looked thin, like the milk that was often given 
to her and her brother to drink. While Lucy was think- 
ing on this, she saw one of her mother's maids go to 
one of the pans that had the 3rellowish milk in it ; and 
the maid had a wooden saucer in her hand, and she put 
the wooden saucer very gently into the pan ; she did 
not put it down to the bottom of the pan, but took up 
that part of the milk which was at the top, and put it 
into another vessel ; and then Lucy saw that the milk 
that was left in the pan was not at all like what the 
maid had taken out, but was very thin, and a little blue 



When Lucy's motlier went out of the dairy, she took 
her little daughter out into the fields to walk with her. 
Soon after they set out, Lucy said, " Mother, when I 
was in your dairy just now, 1 saw the maid take some 
milk out of a milkpan, and it looked like what I see 
you put into your tea, and I believe it is called cream; 
bat she left some milk in the pan, and that was not at 
all like cream, but like very thin milk ; pray, mother, 
will you tell me why all that was in the pan was not 
cream r* Then her mother said, "Yes, Lucy, I will 
answer any questions you like to ask me when I have 
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kisure, because, whenever I talk to yon, you mind 
vhat I. say, and remember whatever your father or I 
teach you*" 



'^ I bblikVb you know, that the kind of milk which t 
give you very often for your breakfast and supper, is 
taken out of the udders of cows. Did you never see 
the maids with milkpails going a milking t They were 
then going to take the milk from my cows : they call 
that milking them I and it is done twice every day, once 
in the morning, and once in the evening. When they 
have gotten the milk in the pails, they carry it into the 
dairy, and put it into such milkpans as you saw ; and 
they let the milkpans stand still in the same place for 
eevend hours, that the milk may not be shaken ; and in 
that time the heaviest part of the milk falls as low as it 
can towards the bottom of the pan, and the lightest part 
of the milk remains above it at the top of the pan ; and 
that thick light part is called cream, as you thought it 
was. When the milk has stood long enough, the cream 
is taken from the other part of the milk ; and doing this 
is called skimming the milk ; but it must be done very 
carefully^ or else the cream and milk would aU be mixed 
together again." , Lucy told her mother that, when she 
was in the dairy, she had walked all round it, and that 
she saw a great deal of cream more, she thought, than 
came every day into the parlour ; and she wished to 
know what other use it was for except to mix with tea 
and fruit, or sweetmeats. 



Lucv's mother was goin^ to answer her, but she 
looked towards the other side of the field, and said, 
V Lucy, I think I see some pretty flowers there ; will 
you run and gather me a nosegay, before I talk any 
more to youl" Lucy said, "Yes, mother;" and ran 
away to do what her mother had desired. When she 
came to the place where the flowers were, she looked 
about for the prettiest, and gathered two or three of 
them ; but, when she had them in her hand, she per- 
ceived that they had not any smell ; so she went to ^ 
great many more, and at last she found some that had 
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B swaet smell, bat they were notpietty i and she gaUl- 
ered some of them, and was taking, them to her molher | 
but, as she passed near a hedge, she saw some hoiMy<« 
suckles growing in it ; and she remembered that she 
had smelt honeysuckles that were very sweet, and they 
were very pretty too ; so she was glad that she had 
found some, for she thought her mother would like them : 
but when she came close to the hedge, she saw thai 
they were so high from the ground that she could not 
reach them. Lucy did not like to go away without ta^ 
king some honeysuckles to her mother; so she walked 
slowly by the side of the hedge till she came to a place 
where there was a large stone, upon which shedimbed, 
and gathered as many honeysuckles as nhe liked. 



WmLB she was getting down, she held the flowers 
fast for fear she should drop them into the ditch, and 
she felt something prick her finger very sharply ; she 
looked, and she saw a bee drop down off one of the 
honeysuckles that she had squeezed in her hand: so she 
thought that she had hurt the bee, and that the bee had 
stung her to make her let him go, and that it was the 
bee which she had felt pricking her. Lucy was afraid 
that she had hurt the bee very much, for she remem* 
bered that when she opened her hand, the bee did not 
ty away, but dropped down; so she looked for it on the 
ground, and she soon found it struggling in some water, 
and trying with its little legs and wings to get out, but 
it was not strong enough. Lucy was very sorry for the 
bee, but she was afraid to touch it, lest she should hurt 
it again, or that it should hurt her. She thought for a 
little while what she could do; and then she got a large 
stsdk of a flower, and put it close to the bee : as soon 
as ever the bee felt it, he clasped his legs round it, and 
Lucy raised the stalk, with the bee upon it, gentiiy from 
the wet ground, and laid it upon a large flower that was 
near her. The bee was sadly covered vrith dirt ; but as 
soon as he felt that he was standing upon his legsagani« 
he began to stretch his wings, and to clean lumself, and 
to buzz a little upon the flower. Lucy was glad to see 
that the bee did not seem to be very mnch lutft; and she 
took op her nosegay, and ran as fost as she couid to* 
wards her mother ; but the finger that the bee hadstimg 
began to be^rery worn* 
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ifHM had fiittdo her suy M> long; ttid whftft LueyHad 
ton her what hmd hap^^ed, a^ said, ** I Ihaiik ¥(MH 
Hiy <te»r^ for getting me ao s^eei a hosejcwf, and 1 aat 
ir«dry soivy yotr h&Tebeen hurt ia dokif it; I am awe 
yei^ did not hitend te han Ihe poor Mtne bae; and ira 
w^ i¥^ home iMyw, »id I DHi! piie some hartahora to 
f&w ftii^er, whieh w£fi leaaen the pain you fM." 

Lucy daid, '*IiMfa«d, mothhr, I&I not mean to hart 
^lehee, for Idid not know that it was in my hand; hait 
when I am going to gather ftowers another tiose, 1 wfll 
look to see if there are any beea upon them.** 

When Lucy's mother got home, some hartahom waa 
nut to Lucy's finger, and soon after it grew easier ; and 
liBoy*8 moiAiar said to her, ^ Nbw I am going tt>he hhsy, 
and, if yott fike it^ yon may ga infto the gai^n tMI drea* 
-ain^ time." Lacy thanked her, and said ahe did like H, 
tint she hoped that aome time, when aha was not bnay, 
her mother wauM answer fi^at ahehad arittd her abovt 
);ream. 



Artia htMkfhat, HartrM fother tooit him oiit wa3k- 
Ing; and they eame to a field where several men were at 
work ; some were digging clay out of a pit in the ground ; 
some were wefrtii^ what waa ^^r oait with water ; and 
others were making the elay into a ffreat numher of 
pieces of the saune size and shape, nany asked Inn 
JUdMt what the men were about : and he toM him that 
they were making brieks for building houses. *' Yea,** 
aaya Harry, " but i can run my finger into these ; they 
are qmte soft and brown, and the brickaof our house »<e 
ted and hard,^aiid they donH stiek together as the bricks 
tif your house do !" Saying ttiia, he pushed down a 
whole hade of bricks. The man who waa madcing Hietti 
called ont to desire he woald pay tbt thoee he had 
apoil^ LHtte Harry had no money, and did not know 
what to do; but satid to the mmi, "Indeed, tk, 1 did 
mot intend t» do any haras.** The man answered, 
** Whether you intended any harm or not, you hanrh 
spelled i^e bi^leks, and mnet.pay ma for thoai ; I am a 
poor man, and buy all Ule biead that I faMea with the 
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mone^r that I get for these \mcks ; and I shall have less 
iwead if I have a smaUer number of bricks to seU." 

Poor HBiry was very sorry for what he had done, a»d 
at last thought of asking his father to pay for them ; but 
his fether 8»d, " I have Bot spoiled them, and therefoM 
it is not necessary that I should pay for them.** The 
maOf seeing that Harry had not mtended to do mischieC 
Md him, if he would promise to make amends at Bom^ 
future time for the mischief which he had done, he would 
be satisfied. Harry promised he would. ** Now you find, 
Harry,'* said his father, *'that you most not meddk 
with what does not belong to you*" 



V 



As they walked on farther they earae to a.bla^sraitli^ 
shop ; and as it began to rain, Harrv's father ateod under 
the shed before the door; and a &rmer came riding lo 
the shop, and asked the blacksmith to put a shoe upoft 
bis horse, which, he said, had lost one a little way o^ 
and which would be lamed if he went over any. stony 
road without a shoe. ** Sir," says the blacksmith, *' I 
cannot shoe your horse, as I have not iron enough. I 
have sent for some to the next town, and the person 
whom I sentjcanaot be back before evening." 

^' Perhaps," said tiie farmer, '* you have an old shoe 
that may be made to fit my horse." 

The smith had no iron except a bit of small nail^rod, 
which was fit only for making nails;, but he said thai, 
if the farmer looked on the road, perhaps he might find 
the shoe which had fallen from his horse. Little Harry, 
heaiinff what had passed^ told his father that be thought 
he could find a shoe ibr the farmer's horse. His father 
asked him where he thought he eouid find a shoe. 
. He said that he had observed something, as they 
walked along the road, lyii^ in the dirt, whiehhe thought 
was like a horseshoe. His father begged that the far- 
mer would wait a little while ; and then he walked Imck 
with Harry on the road by which they came to the 
blacksmith's, and Harry looked very carefully, and after 
.some time he found the horseshoe, and brought it back 
to the smith's shop ; but it was not fit to be put again 
upon the horse's foot, as it had been bent by a wagoo- 
wheel which had gone over it« 



V The fanner ihtfiikecl Harry t and Ule^bteelnnHlh' 

that he wished every little boy was as attentive 
,ii0%fttL He now bega& lo blew hk kusge bellows, wfaich 
made a roaring noise, and the wind eame out of the p^ie 
,of the b^lows amonif ^e coals upon the heafth^ aad 
the eoils became r^, Mid by d^rees they beowne 
^n^kttcr and brighteiE, the fire became hotter, and tile 
aBiilfa put the old iron horseshoe inio the five, and after 
some time it became red and hot like the coals ; and 
irhen the aiBith tiiought ^at the iron wte hotenough, 
he to<^ it out of the fire with a pair of tongs, and put 
it upon the anvil, and struck it with a heavy hammer. 
Harry saw that the mm became soil by being made red- 
hot ; and he saw that the smith could hammer it into 
wha^erto shape ho pleased^ 



WheNv the smith had made the shoe of a proper 
ead shape, he took a f iaae of iiail-iod> and heated it 
redhet in the fire« by (he -help of the large bellows^ 
which he Uew with his left haifd, while he fa^d the 
lenga m his right. 

. Harry was going to examine the torseshoe that the 
fonith had just mwle,' but he would ^not meidle with it 
without leave, as he recollected what had happened in 
the brickfield. 

While he was looking at the shoe, another little boy 
eame iiita the rik>p ; ami, after Idmiging abont^r seme 
time, he stooped down to^ pck up the torseshee in his 
hand; hut he suddenly' let it drop, said roared^ out vio- 
lently, and said that he was i)umt. While he was 
crying, and hlowing his fin^ra, and squeezing and 
pinching them to lessen the pain, the smith turned him 
•a.tof the shopt, and told him that if he had not meddled 
with what did not belong to him, he would not hair e been 
hurt. The little boy went away whimpering^ and nmU 
tering that ho did not know thai black iron would bum 
him* 



Thc smith now to<^ the nmUred ovik of the fire, and 
it was hotter than the other inm, and it was of a glow- 
ing white colour ; and, when the smith stfvck i| upon 
tii anvil, a mimber of bright sparks were struck off the 
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The aoiiitli tlieii arade aome «ul8, and began to fai^ea 
Ibe aiioe at the bone's foot with the naula. llanry, 
who had nerer before seen a horse shod, was much 
aerpriaed timt the horse did aot aeem to be hurt by the 
vaila wh^ were driven into his fbot ; for the horse did 
not draw away hta foot, or show any signs of feelinf 
pain. 

Hany^ father asked hin whether his »aSlB hiid ever 
been eut. 

Himry said that they had. 

JPops. bid cutting yocff nails hurt jfou? 

JETsiTjf* No* 

Papa. A hoi8e*8 hoof is of horn, like your nails ; and 
that part of it that has no flesh fastened to it does not 
feel pain ; the outside of the hoof may be cut, and may 
have nails driven into it, without giving any pain to tlie 
liorse. 

Tiie blaeksmith, who was paring the horse's foot^ 
gave a piece of the horn that ne hs^ cut olT to Harry, 
who p^c^ved that it was neither so hard as bone, lior 
so soft as flesh ; and the blacksmith told him fliat thi$ 
iieof of a horse gvows in the same manner as the nails 
of amaa, and lequiresy like them, to be sometimes pared* 



Ajm when the blaeksmith had finished shoeing the 
lioree, he showed Harry ^e hoof of a dead horse, that 
was separaie from the foot, and Harry saw how thick 
ftt was m that part where the nails were to be driven. 

Harry's lather now told him that it was lime to go 
home, as they bad two miles to walk, and it wanted but 
an homr of dkmei-time. Harry asked his father how 
Vttieh time it would take up to walk two miles, if they 
wi^ed as fiist as they conunonly did 1 and his father 
showed htm his watch, and told him he might see, when 
they got home, how long they had been returning. Harry 
saw that it was four minutes after two o'clock, and 
when they got home it was forty-eight minutes after 
(worse Harry counted, and found how many mimites 
had passed from Ite time they lefk^ the blacksmith until 
Ihey gx>t heme. 
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Wren Harry came into tiief gfAi^eh, he rsr to 'his'm- 
ter Lucy, to tell her aU that baud happened to him; and 
i$he left what she was about, and ran to neet him.' SbS 
diottght he had been aiw»y a great white, and was YOVf 

gad to see him ; but just then the beil rang* snd they 
lew they must go in diieotly, to make themsehrea 
plean beibre dinner. 

When dinner was over, Harry and Jmcj vf&» let §• 
into the garden ; and then Lucy begged her bfother to 
tell her a& that had happened while. he Was* out i» the 
aaomhig. Harry then told her hOw he had spoiled thct 
brills, and what the brickmaker said to him ; and he 
told her that he had promiaed to make amende for the 
miachief he had done. 

He told her that, to make bticke, men dng^ ehij^ and 
beat it with a spade, and iQixed it with water, to make 
it soft and sticky, and that then they made it into the 
shape of bricks, «Bd left it to dry ; and whi^s^itw^ hard 
enough to.'be<:urried without breaking, it was put into 
larffe heaps and burnt, so as to become of a 
^ye^w colouiiy and almost as- hard as a atone. 



" Thbn, brother,'* says Lucy, *' if you will make some 
bricks, we can build a house in the little garden mamma 
lent me*" 60^ they went to the li|tle garden, and Henry 
d^ some earth with a little spade wMdi his father had 
giv^ him, and endeavirared to make it stick together 
with some water; bat he couki not make it sticky, Hke 
the clay that he saw the briekmakers use ; and he ran 
in and asked his father why he coukL not make it sticky 
wilh water. And his father aakod him whether it wae 
the same kind ef earth that he had seen at the brick- 
field. And Harry said he did not know what his faUker 
me^nt by the same kind of ead-th: he saw a man dig 
earth, and he dug it in the same manner. 

Papa. But is the earth in the garden the same colour 
as that in the brickfield \ 

Harry. No : cthat in the garden is almost black, and 
that in the field is yellow. 

Pap€i, Then they are not the same kinds of earUi. 

Marry. I thought all earth was alike. 

Papa. You find that it is not; fyr yon see that all 
earth cannot be made to stick together with water. 



tf muaar jon^ uror. 



HAHtT iMHt tauskinl^ tbe gsrdHi; aiid« aftoF IuvId^ 
]0Qk^ into a |i<eat mBfly places for yellow ear^bf «t last 
ke aaw aome in the bottom of a hide that had bom dug 
aoBie tunekefore; «idhe ran faeek and asked his father^ 
k«v« to dig some of it ; and, after he had gotten leaire^ 
be dug some of die yellow clay, and fotmd that when it 
was mixed with water it became very sticky and toogh ; 
and that the move it was mixed, and squeezed, and 
beaten wttii the spade, the tougher it became. He now 
endeavenred to make it into the shape of bricks, but 
he found that he eoo&d not do it : and Lucy asked him 
whether tiw bnckmakers were as long making a brick 
as he was. «' No," said he; ^they ha^e a litUe box, 
made in the shape of a brick, without top or bottom, into 
which tbty. pot the clay iqion a table, and with a straight 
stiek, like a nder, they scrape the day even with the 
top of the box, and then, kfting np the box, they find the 
^rin tiM shape of a twiok upon the table.H^'* Harry,** 
aaid Lucy, ** there is a carpenter in tiie house at woric 
for my mother; IwM go and ask her to get a box made 
for you: do ycm know by whi^ name aueh a bca m 
called, brother P — ^^ It is called a mouUL" 



»*«»•••*■ 



Lvct's mother let the eaipenter msdce « brickmaker*e 
mould for Harry ; but the man could not begin nntil he 
knew what siae it should be: how many inches lon^, 
hew many inches broad, and how many inches tMck it 
rimuld be. Harry did not know what the earpentei' 
meant ; but Laoy, hanring idways hved with her mother, 
who had been rery kind to her, and who had tau§^t her 
a great many things, knew what tbe eaipenter meant ; 
and as die wished to have Mcks of the size of those 
with which hor father's house was built, she went and 
measured some <rf the btieks in the wall ; and, fining 
thnt a great many cf them were all of the same lengtl^ 
she said to her brother that she si^pposed that they were 
ali alike. Harry UM her that, as the brickmakers used 
but one mould while he saw them at work, he supqposei 
that they made a great number of bricks of the same 
size, and that the wall would not look so regular as it did 
if tbe hrieks were of diflbreBt sizes. 
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it tviMdd to rafieieiii. 81m etiOy fewit tb« length tttd 
ik» 4nick4rf • liriek in ^e vafl, but sfte did iH>t at flntt 
•know IMw toted %to hfeadth, «» tke MekjB lyuif npoli 
tiMk ortwgy rw i xnted kgr froiii«e«fai|^^nir InnMtli) but 
llifiir«to«M liei^ «t4li8 coM^ of the wall, that the 
hretMof ItoMclNi-ooidd bm amntt ite Bteaswred rerjr 
^m^iaXtfi and ftnnd ^e tength to he mae kidiee^ tiie 
^^VeadOi feav hielMs, Md Hie depth two liidbie» and a 
quarter. So the carpeater, when he kaew the dimeifr- 
aions of the mould, made it; and Harry placed a flat 
stone upon two other large stonea to serve for a table ; 
aud be and Laey made eetemi briehsi b«t they were a 
great wh^e hefoie they^ coidd make ^lem tolen^ 
VMooOi, ar Oiey sAiek to laie moHkl unless the mouM 
w«s wetted. They were very happy making their 
MelBB I but <{i^ did net know how they should bum 
theui 0O4B» to Boake HkeA hard, but they were deter- 
unined to try. 

K was eight o'elodc in tlips e^^eiting before they had 
#tuslted teu briets, and they were ealledrand their 
uflothei^ faf>e them some bread and milk for supper^ voA 
eeartitonttebed; 

The next mefuiiig Hmrryaud Luey got up a^ they 
did bsfore; and theit fairer and nrether gave them 
leave t9 go and look al the briciks they had made ; and 
flaarry Mt thait tlK^y were «little harder than they were 
the night before f and Lucjr thought that buftring - them 
weiAdmaketliem softer $ t&rtAe had seen batter, said 
WW, and nomi^um, and sei^ng-^wax, a& made soft bf 
heat, but ^ne did not remember to have seeft anjr thing 
made hard by heat. But Harry put her in mind of the 
crust of pies, which is soft and tough like clay before it 
is baked, and which grows hard and brittle by the boat 
of theeifen) Imd he told her Itet the iron of which tlM 
Maeksmkh i»ad» the hoiueirtkoe, when he blew tho bel- 
lewu, wte haid and bln^k befote itwaepuxfc into the fire, 
h«t>thUit k beemM i^ whert it was siiffieiently heated, 
•ad so soft tftai tiiesmith <^uM hammer H iat<> what 
irttape he pleuaed. 

- Luoy beUenrud^what heir tMroMier said, but wasresolved 
HO beg that hot mother woidd take her to see redhot 
koAf and u tokk-kilii, wlueh Huny MA Mefurai) tho 
UMM of 4h» |^« ki whieh bfieks wUrO'buMli 
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mother {fave them, Harry asked hia sister what she had 
been douig the day before, when he was out with his 
lather; aad Lucy told him aU she had seen in the4airy» 
and when she was out a walking. When they had done 
breakfast, his mother leni Hanry one of Mn^ mrbauld^ 
little books for ohildi«nt and let him read, the story of 
the poor Blind Fiddler, with which Hanry waiB verf much 
pleased ; and then she let l4ncy read the following story; 



A MAS, riding near the towa^ of Reading* saw a httk 
chimney-sweeper lying in the dirt, who .seemed to be i& 
great pain ; and he asked him what was the matter 4 Jnd 
the chimney-sweeper said that he had fiedlen down, and 
broken bis arm, and hurt his leg» so that he was not able 
to walk : and the man, who was very good-natured, go(t 
off his horse, and put the chimney-sweeper upon it^aiid 
walked beside the horse, and h4d the boy on^ till he 
came to Reading; and when he came to Reading, hs 
put the boy under the care of an old woman -whom be 
Knew there, and he paid a surgeon for setting his arm^ 
and gave the woman money for tl^ tKwble whieh she 
would have in taking care of the boy, and the expenaa 
which she would be at in feeding him, till he should be 
able to work again to earn money for himaelf ; and th^ 
the man continued his journey till he got to his own 
house, which was at a great distance. The boy aoon 
got well, and earned his bre^ by sweeping cbunneys 
at Reading. . 



ScvKSALyears after that time, this same ^[ood*i4i*> 
tured man was riding through Reading, and his horse 
took fright upon a bridge, and jumped, with the man 
upon his back, into the water ; the man oould not swim, 
and the people who were on the bridge^ and saw him 
tumble in, were afraid to jump into the water to piiU him 
out; but, just as. he was ready to sink, a chimney- 
sweeper who was going by saw him, and, without stop* 
~ng a moment, threw himself into the river, and, aeixmg 

Id of hmv dir^MEged him out of ihe water* am) »wA 
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him from beinf drowned : and when the man was safe 
upon the bank, and was going to thank the person who 
had pulled him out'of ^e water^ ho recellected that it 
was the same chimney-sweeper whom he had t^JLen 
care of sereral years before, and who had haxaided his 
own life t^ iMLfe fhat #f his l^ne^tor. 



VM*W^ 



Wbih IvLcy had done reading, her mother asked 
Hinry which lie liked tiest, the man who had taken 
care of the chhmiey-Bweeper whom he did not know, or 
the chimney-sweeper who had saved the life of the man 
whom he knew, and who had taken care of him wheii 
Ids aiin^was broken. 

Hany said he l&ed th^ chimney-sweeper best, be- 
canse he was gleeful, and because he ventured his own 
life to save that of the man who had been kind to him: 

Eut Lucv said she liked the other man the best, because 
e was humane, SQd took care of a poor little boy who 
had nobody to take care of him, and from whom be 
CQu^ never exjpect to reoeive any benefit 



This Is the history of Harry and Lucy for two days. 
The next Part will be the lustdTv of smHher day, when 
narry and lacy were a year oloer* 






HARRY AND LUCY. 

PABT II. 

AiTKR the summer was past, and after the ajitiupi 
and winter were past, another spriQc came. 

Harry and Lucy were now each of them aj^ear older. 

And during the year that had passed, they were be- 
come taller and stronger, and had learned a great many 
things that they did not know before. 

They had learned to read fluently; and they were 
therefore able to entertain themselves a little during th« 
winter^s evenings, with ;^eading short stories In books 
which their mamma gave them ; and they had learned 
a little arithmetic, and could cast up sums in addition, 
and subtract 

And they had each of them a little garden. Harry 
dug the ground when it was necessary, and Lucy puUed 
up weeds, and helped to wheel them away in her Uttte 
wheelbarrow ; and assisted in sowing seeds of dif«|mit 
sorts, and in planting the roots of flowers^ 

In the summer she and Harry carried water to water 
the plants and flowers which they had set and sown in 
the spring. And they had not only planted flowers, an4 
sown small salad, but Harry had also a crop of peas 
and a crop of potatoes in his garden ; for his either had 
seen that he was industrious, and for that reason he 
gave him a piece of good ground to be added to his 
garden ; and as it had been grass-ground for some time. 
It was so hard that Harry was not able to dig it. But 
his father had it dug roughly for him, and he had a cart- 
load of dung laid upon it. Harry had observed very 
attentively how his father's labourers had set potatoes ; 
and in the beginning of the month of February he dug 
his ground over asain, and marked it out into ridges, 
with stakes and a Tine, and spread the dung upon the 
ridges, leaving sufficient space between the ridges for 
the furrows. He then cut some potatoes which his 
father had given him into small pieces, to plant in the 
ground for sets. He took care to cut them so thai 



•ai^ftecetlfMdiiisremieyeiirit: dial w to my, thai 
#iteh piece shoiridiisve one m those litlle Uaek epote in 
il which ceotain the toot of the potato; for after the 
fisbce of potato hae heea some time in the ground, ii 
Aitsaway, and theipoot unfiolda, and hn^g ibrea spiead 
into the earth. 

. He aeatt«^ed- these pie^^es nfon the donff, at eight or 
ten inehes fram eaeh other $ and then he £ig earth out 
of the toi6w8 that lay between Uie ndges, and covered 
Hie bits^f potato aaKl the dosg with tibem, laying earth 
0mtth0m both' to tbe depth of diree or /our mches« 

When he had made any mistake, or had not done the 
work well, his father assisted 'hini« and showed him how 
«b^d<F ft better. 

' The Taia'in the fofiowmg spmg, and the heat of the 
sittt Ht tiie beginntsg oi stHnmer, had contributed to the 
mwth «f li»rry*rer^ and in ^e middle of June he 
had some fine young potatoes fit to eat. 
* '^Mout this tine of the- year the weather is generally 
tiezyhotf -and one day, as Harry and his sister were sit* 
thig'iauler the shady tree whiekwaa mentioned in the 
former chapter, picking some cowslips for tiieir mam* 
ma, Harry observed th^ the shadow of the tree reached 
almost round the* stem-; and he had seen in the morningt 
when he was atl)reakfa8t, tiiat tiie riiadow of the tree 
Hsftonly at <me side of it* He asked his father, who 
was pa8singhy^ tilra reasoa of tiiis ; and his father took 
him to the door of the house, and desired him to look 
where the sun was ; and he saw that it was opposite the 
door, and very high in the sky. " Take notice, Harry, 
where yon see tae suh now, and observe whCre you 
Bee it^ttns erening when the sun is setting." 

Harvy said he Iraew where the sun set-^that lie could 
not see it from the hadldoor; but that he could see it 
fifom that end of Uie house which was at the right hand 
of the hall door as you go out. 
■■ Fanher* Did you ev^ Observe where ittfises ? 

Morty^ Yes i it rose this morning at the other end of 
the house. 

Father. It did sO. Now do you knc^ wheias are the 
voothi uid the north, and the east, and the west ! 

Harry. No : but I bdlieve the dde of the sky where 
^e sun rises is called the east. 

Faster. It is so; and the side where it sets is called 
the west. Nowyoumay always know theaotttfaandtlie 



Aortb, ivb^«r«r you wr^ M ymkaiirw «teM lit ^«» 
•ither rises ov 8«te. if ^mknow wieseiliMMi bimA 
with your left hand towaorda tfast patt ol IIm akv, aoA 
Hien tha pan of the ak^ before ^khv Aioa viU &e 4» 
aouth, and thai part o£ tke aky hMaA yonvback wdl b* 
the north. 

In the tame manileTtif yoa kaow'ii^iem liM ani ael8» 
ttn jottv ri^t haodt^omHrdstittikt place^ awt^^Mt ef 
theakyoppoailelojriottwitttedietaiitii. /]|iHi'ti«nr)PW 
yott muatremeBiber that there am ealy t>«rad^w ifttto 
year wIma the sua eeu exactly ia the weat^ andit jrieaa/ 
exactly mliie east. 

ifafry. What danra aae fhDa»» p^ppal 

Father. It would be of no nae to yon to knepvr tliai 
names of those days; bm i/Hien one of then eonea I 
wm let yoe know it Ontbafeday theaasiieeeexacily' 
St six o'clock in the manim§^ an seta eaBacHly at^eiai 
o*clock in the evenmsT* 

** Papa,*' said HarrTy •« I hxvm obaevviad several timea 
that my shadow in ttae memkig and an die eyeaidi^ ie 
^ery kmg, bnt in ttie niddto of the- daf I ean'aaaro^|p 
see my shado^l'.'* ' -. 

Father. Yon SMist think abon^it younaU^ltanry ; .te 
if I tell yon every thing that ynu want to knew, iiiilheiiit 
your takinj^ tiie troi^le %o think,: yon wiM not hnire tiie 
habit of thinking for yonnelf ^ and wt^hont being ahl4rta 
fiunk for yotntlel^ yon wi& never hanee good 



m0m 



Tm bidok» which Harry and Lacy had made the. year 
before, had ^ been meUed mioajf' (ae the workmen say) 
hy the rain, or broken b eca a so thev had not been bvaiit ; 
but Harry had dug some tongfa yenow clay of ajpfoper 
aort in the month of Noifember^ before the usnal fimeta 
of the winter had begun : and Hany anxed it well wiidi 
the spade, and Lucy. pidbsdsont the liMe pebbles. with a 
small pedme, and the fros* made the day m^^ow^aa the 
Workmen call it. And in the spring Harry nmde<Bearff 
six haadradl brieksv and baik Item into Stacks, aad dov- 
ered thmn wi^ Ua£y which his father had let him f«ae 
off the surface of the greand. Aadfltery^ father, who 
had been much pleased wi^ hie good b^ianoar and^ 
diastry^ c«n»tO Hteuee where he was at work, jAdaaked 
Urn if he woidd like to ga to tlw hriehMd,toseah(flr 



Mt]ni-#ef^ bwnt. Locjr wMied much to irp w|th 
thmH, and she ran and ask«d her mother to let her go ^ 
her mother yery cheerfully coBsentedf and said she 
would go along with her* • 



WaiLS Lucy aad her mother were getting ready to 
ge^ Harry ran to his garden, and dug some of his fine 

CuBg potatoes^ and put them into a basket which htf 
i of his own, and returned to the house ; and Ms 
father asked him what he intended to do with them. 

" Sir," says Harry, '* last year, when I had spoiled the 
pitor man's bricks, I promised him that 1 would make 
amends ; and I determined) when 1 set my potatoes, to 
let him have the first of ihem that were fit to be dug, as 
I was told that early potatoes were more valus^le than 
those that came in later.'' 

Ftuker, But yeu will not be able to carry such a heayy 
kMtdsofar< 
'** Twill try,** said Harry. 

Ife was able to proceed but a little wa:y with his load 
without resting. 
^ What eoeld^e dot 

His father was willing to assist him, as he had shown 
iK^nesty and truth in keeping his promise, and good sense 
m the means which he had taken to make the brickma^ 
ker amends for the injury which he had done to him. 
He asked & farmer whom he knew, and^ho was going 
by i)dth a cart, to take the basket in his cart, and to 
leave it in the brickfield which was at the roadside. 



Bt the time they had reached the brickfield to which 
they were going, and to which there was a pleasant walk 
through the field^ the farmer, who Went by the road, 
had gotten with his cart to the same place. 

Harry thanked him, took up his basket, and marched 
stoutly into the place where the brickmaker was at 
work. 

The man knew him again, and was much pleased with 
Harry's punctuaUty. He took the potatoes out of the 
basket, tuid said that they were worth full as much as 
the Moks that had been spoiled. 
B ^ 
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Harr^^s father ask«d the man io show hkn how ho 
humt Ms bricks to make them hard ; and the raaa 
said he was just going to set fire to a kiln of briicksi and 
that he might see how it was done. 



The kiln was made of the brit^ks ^hat were to be 
burnt; these bricks were built up one i^Mm anotheri 
and one beside the other, liot quite close, hot so as to 
leave a little room on every side of each bndc ; and kt 
the middle of the kiln, near the bottom, there were iaigs 
lioles filled with furze bushes. 

The whole kiln was as large as a large room; andtho 
man went to his house for a few lighted ooalsj and te 
put them under the furze, which took fire and Uaaed, 
and the smoke came through tbe op^iings that woro 
left between the bricks ; and the heat of the ftns camo 
through them also, and heated the bricks ; and the man 
told Harry's father that he should supply the kiln witil 
forze, ana keep the fire strong for six days and sijl 
nights, and that then the bricks would be suffieiently 
burnt. 

Harry now said that he was afraid that he should not be 
able to build a kiln for his bricks ; for he was now grown 
wise enough to know that it required time to leam how 
to do things which we have not been used to do. And he 
asked the brickmaker whether he thought he could 
build his bricks so as to be able to bum them. And the 
man told him that he believed he could not ; but he said 
that on some holyday he would so to the place whero 
Harry's bricka were, and would show him how to build 
a nice little kiln, if Harry's father would give him leave. 



Harry^s father accepted this good-^iatnred ofiter; and 
Harry plainly perceived that good conduct midLes 
friends, and that a poor brickmaker may be of use even 
to persons who are not obliged to work for their bread.: 
y While they were talking, Luc3r was looking about 
and examining every thing in the brickfield ; and she oh- 
aerved that at the farthest part of the field some white 
linen was stretched upon the grass to dry, and she saw 
several bits of black dirt lying upon the hnes. They did 
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not stick to the linen, but were blown about by the winct 
as they were very light. 

Lucy picked up some of these black things ; and when 
she showed them to her mother, her mother told her 
that they were bits of soot, which had been carried by 
the wind from the brick-kiln. 

^ But, mamma,*^ said Lucy, " I donH see any chim- 
ney belonging to the brick-kiln ; and soot, I belieVe, is 
always found in chimneys.*' 

I Mother, No, my dear, soot is smoke cooled; and 
Vbeiever there is smoke there is soot. A great quantity 
qf thick smoke rises from a brick-kiln ; or, to speak more 
properly, a great quantity of smoke is carried upwards 
jpy the hot. air that nses from a brick-kiln, and when 
this smoke cools, parts of it stick together, and make 
what we call soot, which falls slowly to the ground. 
This is some of it l^at has fallen upon the white linen; 
and yoii see it because it is black, and the linen upon 
.iprhich it has fallen is white. 

Jjucy, Why does it fall slowly? ' 

Mother. Because it is light ; if it were heavier, it would 
jfall faster. , 

Lucy, What do you mean by light and heavy 1 
, Mother, You cannot yet understand all that I mean 
by Uiose words ; but, if you take two things which are 
nearly of the same size in your hands, and if one of 
them presses downward the hand in which it is held 
more than the other does, that, may be called heavy, 
and the other may be called light. You must observe^ 
I^ucy, that tlfey ean be called heavy or light only as 
compared together, or weighed in your hands ; as, for 
instance«t if you take a large wafer, in one hand, and a 
wooden button-mould of the same size in the other, the 
button-mould will be readily perceived. to be the heavi- 
est ; you might therefore say, that the button-mould is 
lieavy, and the wafer is light. .. 

But, if you were to take the button-mould again in one 
hand, ana take a shilling in the other, you would call 
the shilling heavy, 9nd the button-mould light. And, if 
you were to lay down the button-mould, and were tp 
take a guinea into your hand instead of it, you would 
find the shilling would appear light when compared with 
the guinea. 

Lucy. Buty mamma, what do ypju compare the sopt 
wiA when you say it is light ! 
B8 
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Mother, I compare it in my mind with other things 
of neaiiy the same size, as hits of sawdust, or coaldust, 
pr bits of gravel ; but I cannot yet make you entirely 
linderstand what I mean. When you have learned the 
uses and properties of more things and their names, I 
shall be better able to answer the questions you have 
asked me upon subjects which I cannot explain to you 
now. 



As they returned home, they saw a poor little giil 
crying sadly, and she seemed to be very unhappy. And 
Lucy's mother said to her, **Poor girl! what is the 
matter with you 1 What makes you cry so?" 

** madam,*^ said the little girl, '* my mother sent nub 
to market with a basket of eggs, ana I tumbled down, 
and the eggs are all broken to pieces, and I am sorry 
for it; for my mother trusted them to me, as sm 
thought I would take oare of them; and indeed I 
minded what I was about, but a man with a sack upovi 
his back was coming by, and he pushed me, and made 
me tumble down.** # 

MoiJ^. Will your mother be angry with you when 
she knows it 1 

Little CHrh I shall tell my mother, and she will not 
be angry with me ; but she will be very sorry, aiu! she 
will cry, because she is very poor, and she will want 
the bread which I was to buy with the money for which 
I should sell the eggs ; and myhrothers and sisters wtt 
have no supper. 

When the little gnri had done speaking, she sat down 
again upon the bamc, and cried very sadly. 

Little Lucy pulled her mother's gown to make her 
listen to her ; and then she said, somy, '* Mamma, may 
I speak tQ the poor little girl !** 

Jtfo^A«r, Yes, Lucy. 

Lucy. Little girl, I have some eggs at home, and f 
will give th^m to you, if my mamma will let me go for 
them* 

* •• My dear,** says LHicy's mother to her, ** our house is 
at a distance ; and if you were to try to go back by 
yourself, you could not find the way ; but, if the little 
eirl will come to-morrow to my house, you may give 
her the eggs ; she is used to go to market^ ^nd knowi 
Ibe road* In the meanttme* my poor little girl, cimm 
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with me to the baker^ at the top of the Ii31, and I wHl 
give you a loaf to carry home to your mother: you are 
a good girl, and tell the truth." 

' so Lucy's mother took the little girl to the baker's 
'shop, and bought a loaf, and fave it to her; and the lit- 
tle ffirl thanked her, and put the loaf under her arm, and 
walked homeward very happy. 



' As he was goiirg over k stile, Harry dropped his 
hahdkerchief out of his podcet, and it feU into some 
water, and was made quite wet ; and he was forced to 
canr it in' his hand until they came to a house, where 
his father told him he would ask leave to have it dried 
for him. And he asked the mistress of the house t6 
let Harry go to the fire to dry his handkerchief. And 
while he held it at the fire, Lucy said she saw a mait 
[^moke go from the handkerchief into the fire ; and her 
fliother asked her how she knew it was smoke 1 

Xiicv* Because it looks like smoke. 

Mother. Hold this piece of paper in what you think 
like smoke, and try if you caa catch any of those black 
things Ihat were m the smoke you saw in the brick- 
field. 

' Lucy. No, mamma, it does not black the paper in the 
least ; but it wets the paper. 

' Mother. Hold this cold plate in what you call smokCi 
that comes from the handkerchief. 

Lucy^ Mamma, I find the plate is wet. 

Momer, yihdX is it then, that comes from the hand^ 
kerchief? 

Lucif. Water. The water with which it was wetted 
when it fell into the ditch. 

Mother. What makes the water come out pf itl 

Lficy. The heat of the fire, I believe. 

Mother, At tea, to-night, put me in mind to show 
you water turned into steam, and steam turned into 
water. 

• When they had gotten home, Harry ahi Lucy went 
immediately, without losing any time, to cast up two 
sums in arithmetic, which tney were accustomed to do 
everyday. 

Harry could cast up sums in common addition readily ' 
and Lucff understood the rule called subtraction.' and 

8* 
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A^ Imew rery wefl what was meant by the words Inv^ 
rowing and faying^ though it is not easy to understand 
them distinctly. But she had been taught carefully by 
her mother, who was a woman of gpod sense, apd who 
was more desirous that her daughter should under- 
stand what she did* than that sl:^ should merely be 
able to go oh as she was told to do without knowing th^ 
reason of what she was about. 

And after they had shown the sums which they had 
cast up to their mother, they sat down to draw. 
^^Lucy was learning to draw the outlines of ilowers; 
and she took a great deal of pains, and looked attentively 
at the print she was copymjg;. And she was not in a 
hurrv to have done, or to begin another flower; but sbo 
minded what she was about, and attended to every thing 
that her mother had desired her the day before to cor* 
rect. And after she had copied a print of a periwinkle^ 
she attempted to draw it from the flower itself, which 
she had placed in such a manner as to have the samQ 
appearance as the print had, that she might be able to 
compare her drawing from the print with her drawing 
from the flower. 



Shb found it was not so easy to draw from the latter 
as from the former ; but every t^ne that she tried it he^ 
came easier* And she was wise enough to know that 
it was better to be able to draw IVom things themselves, 
or from nature, as it is called, than from other draw- 
ings ; because everybody ma^ everywhere have objects 
before them which they may imitate ; and, by practice^ 
they mav learn to draw or delineate objects so well, as 
to be able to express upon paper, d^c, to other people* 
whatever curious things they meet with* 
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pace io trace a map <^ the field*' aboiii his Mi»fBhoumB4 
He had made several attenpUu aad^e had foiled aeiraval 
times ; but he began again, and every time improved. 

He understood very well the use of a map ; he knew 
that it was a sort of picture of ground, by which he 
eould measure the size of every yard, or gurden,' or 
field,^ or orchard, aflter it had been drawn upoB paper, as 
well as it could be measured upon the ground itself. UM 
could also 4raw. a little with a rule and compasses «; he 
could describe a circle, and make an .equilateral triaBgle» 
knd a right angle ; and he had beg^n to leaim to wiite. 



ArTBR they had 4rawn and. written forgone hour^^il 
was time for them to go and dress before dinner. 
' Harry^s walk to the bjickfield had niade him very 
iwngry, so that he ate heartily. 

While he was eating, his mother told hind that ehe 
intended to send him into the garden, after dinner, fof 
some strawberries, that were just ripe ; and she advised 
him not to eat so muc^. padding if he wished to eat 
strawberries. 

Now Harry had learned from experience, that if he 
ate too mucn it would make him sick; he therefore 
pnidently determined not to have another spponful of 
pudding. 

A little while after dinner, Harry and Lucy went with 
their mother into the garden ; and Lucy was desired to 
irather six strawberries, and Harry was desired to gathev 
four strawberries. And when they were put together, 
Harry counted them, and found that they maae ten* 
Lucy was not obliged to count them, for she knew by 
rote, or by heart, as it is sometimes called, that six and 
four make ten. 

Each of ihem next brought five strawberries; and 
Harry knew, withqut counting, that, when they were 
put together, they would make ten* And Lucy knew 
that the parcel of strawberries which they gathered first, 
-Which made ten, would, when added to Uie second par-r 
eel, which also consisted of ten, make twenty. 

They now went and gathered ten more. One gathered 
three, and the other gathered seven ; and this ten, ad- 
ded to the former numberi made thirty.. And they went 
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•ganiy and bioqglit tea niofe to their mother; this ten 
waa iMide up of eijgiit and two ; and this ten, added to 
the thirty they had gadiered before, madd forty. 



"Whilb they were eating them, Harry asked his sister 
if she knew what was meant bjr ly in twenty and thirty. 
Lacy laughed at him for supposing that she did not know 
it, and said her father told her. Harry said that he knew 
before that teen, in the words thirteen, &c., meant ten ; 
but he did not know that ly, in twenty, and thirty, &c.» 
meant ten. And he said he did not know why ten 
should have three names, ten, teen, and ty. 

Lucy said she could not tell; but they asked their 
lather, and he toM them, that ten meant ten by itself, 
without any other number joined to it ; but that teen 
meant ten witti some other number joined to it ; and he 
asked Harry what thirteen meant. 

Harry, I believe that it is three and ten ; for three 
Joined or added to ten make thirteen. Fourteen is 
^mJtj four and ten; fifteen five and ten. But why, 
papa, is it not tteree-teen, instead of being called thir- 
teen? 

Papa, Because it is eaisier fd say thirteen than three- 
teen. 

Lucy. But why is it called twelve? It should be 
two-teen. 

Harry, And eleven, papa, shoold be one-teen. 

Papa, I cannot now explain to you, my dear, the 
reason why we have not those names in English ; but 
you perceive that it is easy to remember the names of 
fourteen, fifteen, sixteen, &c., because we remember 
that four, five, six, come after one another, and we per- 
ceive that all that is necessary is, to add teen to them; 
You see that fourteen means four and ten^four added 
to ten. * 

Harry, But does ty m forty mean four added to tent 

Lucy replied, that it did not. 

Papa, No — it means four times ten : not ten added 
to four, but ten added together four times— *and fifty 
means ten added together five times. So, you see, that' 
it is useful to have three names for ten, which diflTer a 
little from one another, but which are also something 
like each others for teen is like ten, and ty is like teen* 
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Teem is always used when tan is Added ^mv'imnibcrt 
as far as mneteen ; and ty is always used wKen mon 
tens than ane are comted, as far as a hundred* 

Harry. Then twenly should be two*ty; and thirtr 
should be three-ty. 

. Pttpa. 1 told yon before, my dear, that thirteen is used 
instead ef three^een, beeause the former word j» more 
easily pronounced than the latter. Thirty is used in- 
steaa oi threety, for the same reason* 

Harry. But why is not twenty two^ty I 

Pftpa, Twenty is made up of ty iuid of twain, a woid 
thai was formerly wed for two : the word twain joined 
te ty, makes twainty, which* when spoken quickly, 
pounds like twenty. 

Harry. But, papa, will you tell me another thing 1 - 

Papa, No, Haffry; we have talked enoush abimt 
puinbers at present ; you will be tired by thiiuingr any 
kmger with much attention, and I do not wish tiiat you 
should be tired when yon attend to what you are abotrt. 
Thinkinf without tinng omrselTes is very agreeable ; 
but thinking becomes disagreeable if we tire ourselves ; 
and as thiiULing with attrition is useful and neeessaiT, 
we shocdid take care not to make it disagreeable to our- 
selves. 



It. was now teatime, and Harry and Lucy usually sup- 
ped at the same time that their father and mother drank 
tea : so that they had an opportunity of bearing many 
useAil and entertaining things that passed in conveisa- 
tion; and Lucy, recollecting that her mother had proni» 
ised to teil her, at teatime, something more abosEt 
smoke and steam, put her in mind of what she ted 
promised. Then her mother called for a hdited wax 
candle, and for a lighted tallow candle ; and she desired 
Lucy to hold a cold plate over the wax candle, and 
Harry to hold another cold plate over the tallow candle; 
and in a short time a considerable >ouantity of smoke, Or 
soot, was collected upon each of the plates. Another 
cold plate was held over the tea*um, in which water 
was boiling, and from which there issued a large (|uaii. 
tity of steam, or vapour of water. This steam was 
stopped by the plate, which, by degrees, was covered 
wth a number of very sbmiU diiops, not so large as tbs 
bead of a minikin pin. After Xm plale had been held 
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.•f«r the steam a little ioager, these dfope beeame larger 
—they attracted one another; that is to say, one little 
drop was joined to another and made a large drop ; and 
so on, till at length the drops ran so much together as 
to lose their round shape, and to run over the plate. 
Hanry and Lucy were much entertained with this ex- 
periment* Harry observed that the vapour of watet 
was very different from the vapour of a candle. 

'P^upA, I am very glad to find that you have so readily 
learned something A the meaning of the ¥rord vapour, 
which I have purposely made use of in the place of the 
word steam ; but you are mistaken, my dear, in saying 
vapour of a candle. Lampblack, seot, and smoke, are 
formed from the vapour of the/ oily part of burning bod"- 
ies. Formerly, in England, peopte made use of lamps 
instead of candles, and the soot of those lamps was called 
lampbladc, though it should properly be cidled oilblack. 
Now, pray, Harry, do you Know the meaning of the 
word evaporate ! 

Hanry^ I believe it means beinff turned into vapour. 

Papa, Did you observe any thing else in the ezperf* 
nents which I have just shown to you 1 

Harry* Yes, papa— I saw that the vapour of oil was 
solid when it was cold. 

PafM, Condensed. 

Harry, Yes, condensed. 

Papa, And did you not observe that the vapour of 
water, when condensed, was fluid t And what did you 
observe, Lucy ! 

Luey. 1 thought, papa, that the soot, or lampblack, 
which 3rou told me was the vapour of oil, did not seem 
to turn into oil again when it was condensed, but4hat it 
had entirely a different appearance from the tallow and 
wax from which the oil came % and yet that the vai)olir 
of water, when it was condensed, became water again. 

Papa. I do not think, my dear children, that my time 
has been thrown away in showing you this experiment. 
And as I wish to make you like to attend to wirat is 
taught tp you, I will endeavour to make it agreeable to 
you by joining the feeling of pleasure to the feeling of 
attention in your mind,-^y giving you pleasure, or the 
hope of pleasure, when you attend. ^ 

Harry, I know what you mean, papa; for, if we had 
not attended to what we were about, you would have. 
endeavoured to give us pain* 
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Papa* Hoj HfltiTv joa we a IMe vuMkan, I don't 
wish to give yoa pun nsdess when I want to prevent 
yott (rma doing something that would be hurjtful to your- 
self or to other people ; and then I wish to associate) 
that is, join pain, with such actions. But I do not ex- 
pect tluit Uttle boys and girls should be as wise as men 
and women ; and if you do not attend, I only abstain 
from giving you pleasure. 

Harry. But, papa, what pleasure were you going to 
give us f 

Papa. I was not going to give you any immediate or 
present pleasure, but only the hope of some pleasure to- 
morrow. Your Duonma a|id I intend to-morrow to walk 
to breakfast with her brother, your uncle, who has come 
to live at a pretty place not quite tiiree miles ftom this 
bouse. He was formerly a physician, and he has sev- 
eral curious instruments — a microscope, an electrifying 
machine, an airpump, and a collection of fossils, and a 
few shells and prints : and he knows very well how to 
explain things to other people. And the pleasuve tlvat 
your mamma and I meant to give you was, to take you 
with us to*morrow morning. Harry and Lucy were 
very happy when they were going to bed, from the re- 
membrance of the day that they had passed, and from 
the hope of being happy on the day which was to come. 



^ At six e^cloek in the morning Harry wakened ; and, 
as they were to set out for Flower Hill at seven, he got 
up, and dressed himself with great alacrity; and Lucy 
did the same. But alas ! their hopes were disappointed ; 
for a violent thunder-storm came on before seven o'clock^ 
which prevented their walk to their uncle's. 

Harry planted himself at the window, and examined 
every cloudi as it passed Ir^, and every quarter of the 
sky, in expectation of fair weather and sunshine ; but his 
Sister, who was older, knew tluit her standing at the 
window would not alter the weather ; and she prudently 
sat down to study botany before breakfast, and to exam- 
ine some ftowers which she had gathered in her walk 
the day before. 

When Harry had stood some time at the window, and 
had seen no- appearance of achange in the ^y, Imb tum^ 
about, and looked wistfutty round him, like a person 
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ii^ho Ad not know wliat to do witk IdflMbUL Hk 
motber, who at thattnstuit eaine ioto the room, could 
not help iBmiling at the melancholy figure which ahe aaw 
before ner ; and a^t asked Harry what was the matter* 
Harry owned that he ielt sorry and sad, because he had 
been disa^ypointed of the pleasuie which his feUier had 
promised him. 

Mother. But, Harry, my dear, your fother did not 
promise yon fine weather. 

Harry {laughing). No, mamma, I know he did not.| 
hot I expected that it would be a fine day, and I am s^nrry 
it is not 

Mother. WeH, Harry, that is all very natural, as it is 
called ; or, to spea^ more properly, it is what happens 
ocmimoidy. But though you cannot alter the weather* 
yon may alter your own feelings, by turning your atteur 
lion to something else. 

Harry, To what else, mammal 

Mother. You hare several different occupations thai 
you are fond of; and if you turn your thou^^ to any 
of them, it wiU prevent you from feeling sad upon ac^ 
count of the disappointment that you have met withb 
Besides, my dear Harry, the rain must, in some respeeta, 
be agreeable to you, and- it is certainly usefuL 

Harry. O yes, mamma, I know what y^ mean-r 
my garden. It was indeed in great want of water, and 
it cost me a n-eat deal of trouble to carry water to it 
twice every dky. My peas will come on now, and I 
shall have plenty of raoishes. Thank you, mamma^ for 
putting me m mind of my garden; it has made me more 
contented. 

Harry's father now came in ; and seeing that he was 
cheerful, and that he bore his disappointment nretty 
well, he asked him if he had ever seen a cork garaen. 

Harry. No, papa; I remember I have seen a cork 
model of a house ; but I never saw Uie model of a gas- 
den made of cork. 

Piapa. But this is not the model of a gaurden, but a sort 
of small garden made upon coik. Here it is. 

Harry. Why, this is nothing but the plate or saucer 
that commonly stands under a flower-pot, with a piece 
of cork, like the bung of a barrel, floating in water. 

Papa. Notwithstanding its simplicitv, it is c^psdble, to 
' a certain degree, of doing what a ganien does. It can 
produce a salad* Here are the seeds of cresses aB4 



BHfitard} flj^flnkk IlKiti ttdaljrttfwa'tlils eorie, ttid hif 
it in the cioset near tin window that i» towavds ib^ 

Jfeurf. When nray I look at it ag^t 

Pd|»* Wheaevfr you ple«s«« Btit^o not tKrack Of 
alHtek; for>tf you.do,ift will diatqrb tile soed^ itom 
Che plaoee w^erd tiK-y now reat^ and that wiM preTent 
tiiefliiroiil' growing. Intwo or three days fom will see 
that creases and mustanl-pfamur hx^ grown fi^m fhea* 
aeeda, ■ 

Hmrp* Pra|r, papa, viH thfe-seoda gtowonthe eorkaa 
thgr grow in flie gromd t 

Pepe. No, my^leaip; it is adi the ceilt that^wtnishes 
tSie piaat, h«l it ia "&« w»ter whieh makes It grow. II 
3reH cov^r the bottom ef a soop-plate wi^ a pieces of 
ftaBtteVandpour water inte the plate Se high as Jnst to 
touch the flakniri, alai seaHer seeds on ^e SHdkce of ^0 
flawiel, tbey will gvow upon it m the same manner that 
they glow iQNMi cork. 

Airry, But if his by the water o^ that liie seedi 
aUB m^e to giow, would they not grow as well if ther 
wca;e put upoathe botton of the plate wiHiout any cork 
orflaimell 

Papa. No, my little ftiefid, the^ woidd not ; beeause, 
if there weae only so much water in the plate astocoTer 
obIt half of each of thoaeedS) it would be so shallow as 
to be eraporated (yoa know what that mea^s^ Hsarry) 
before the seeds eoold grow.* Pertiaps^ aidso, the surfece 
of the plate nmy be so smooth aa to prevent the fibres 
•f the roots from^ taking hold of it. And there are mmiy 
more reasoBs whi^aecuihia me why it is probi^ they 
woiild not grow. 
: Httrmf, But we' ccm try, pain. 

Pafa, Yes, my dear, that is the oidy certain metibod 
of knowing. 



LttnrV mother recollected that she had promised her 
tiielast year to skcrw her how butter was made ; and as 
the rain in the morning had prerented Lifty fisom gointf 
to her unde's,. her mother thought it would be a good 
time to take her into the dairy, where ti^e daiiy-maid 
Iras churning. Little Harry was permitted to go with 
his sister. 

Tbey remeBibeied the wide shaUow pans which they 
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hod teen tlie jesr before ; and tlie3^ reoaHeded that 
the cream, or oily part of the milk, which was tl^ light* 
est, separated itself from the heaviest part ; or, to sjMrak 
more properly, that the heaviest part c^ ttoe miUc de- 
scended towards the bottom of the pans, and left the 
cream, or lightest part, uppermost; and that this cream 
was sktmmed off twice every day, and hiid by, tiQ a 9tkt* 
ficient quantity, that is to >8ay, five or nx, or aisy Ivget 
number of quarts, was collected. ^ 

They now saw twelve quarts, or three saUons of 
cream, put into a common chvam ; and the daiiy-maid 
put the cream in motion by means of the chum<-stail) 
which she moved up and down with a regular motion 
for seven or eight minutes : when she appeared tired^ 
another of the maids took the chum-staff from her, and 
worked in her stead; and so on alternately for about 
three quarters of an hour, when the butler began to 
come, as it is called, or to be collected in Mttle luo^ in 
the cream. Harry and Lacy were much surprised, when 
the lid or cover of the churn was taken off, to see small 
lumps of butter floating in the milk. They saw that the 
cream had changed its colour and consistence, and that 
several pieces of butter were swimming on its sinriace. 
Tliese pieces of butter were collected znd joined to- 
gether mto one lump by the dairy-maid, who pourod 
some cold water into the chum to make the butter 
harder, and to make it separate more easily from the 
milk, which had become wvm with the quick motion 
that had been used to make the butter come. Then she 
carefully took it all out of the chum, and put it into « 
wooden dish, and jHressed and squeezed it so as to foroef 
all the milk out of it. She then washed it very clean 
in cold water a great man)r times; and, with: a wooden 
thing called a slice, which is like a lar^e flat saucer, she 
cut the lump of butter she had made mto pieces, in or^ 
der to pull out of it all the cow^s hairs that had fallen 
into the milk of which the cream had been made. 

Majxyr of those hairs stuck to the slice, and o^ers 
were picked out as the butter was cut in pieces. Th6 
butter was thbnVell washed, and the water in which it 
had been washed was squeezed out of it. The butter 
was now put into a pair of scales, and it weighed nearly 
three pounds. Some of it was rolled into cylinders of 
about half a pound weight each, and some of it was made 
into little pats, and stamped with w6oden stamps, wiiich 



1aiiddiJKerebtilgin«d car^d upon them, the impreBftioii 
of whi«li figures was' marked upcni the hntter. 

Lucy asked what became of the milk, or liquor, whieh 
was teft th the chum ; her mother toM her it was caUed 
buttermilk, and that it was usually given to the pigs. 

Lucy,. Mamma, I have heard that in lyeland and in 
Scotland the poor drink bujbteraillk, and are veryiond 
of it. 

Mether, Yes, my dear; but the buttermilk in Ireland 
•is irery differonl uom^he buttermilk here. We sepap- 
ikte the thick part of the cream from the rest for the pur- 
pose of making butter; but in Ireland, they lay by the 
thinner part, which is only mlMc, as well as the thick 
cream for chnmihg, and they add to it the richest part 
0f ^e new milk, which is what comes last from the cow 
when she is milked : and what is left after the butter is 
made is for this reason not so sour, and is more nour- 
ishiqg than the buttermilk in this country. 

Xvey. Bo not they sometimes make whey of butter- 
milk and new milk ? 

Mother^ YeS) my dewr; whey is made of butterraill: 
^md skimmed milk; but it is not thought so pleasant 
or useful in Enflaiid, though it is much liked in Ire- 
land ; probably because the buttermilk here is not so 
good as it is in Ireland. I am told that it is fre<^iently 
preferred in that country to any other kind of whey, 
even by those who are rich enough fee have wine whey. 
You see, my dear Lucy, that sm^ circumstancies make 
great differences m thmgs. I have heard it said that 
Sie Irish poor must be very wretched indeed if tiiey be 
forced to use buttermilk instead of miik ; but, the fact is, 
their buttermilk is so much better than oursj that they 
frequently prefer it to new milk. To judge wisely, we 
must carefully make ourselves acquainted with ^e fkcts 
about which we are to judge. 

- Harrf. Pray, mamma, why doerf dashing about the 
milk with the chum-staff make buttert 

Mother. The process of making butter is not ei^tly 
tinderstood: Cream consists of oil, whey, and curd, a^d 
ui acid peculiar to milk. You know what is meant by 
an acidl 
' lAtty. Not very well; I kn6w it means what is sour. 

Mother. Yes, my dear, sourness is onieof the proper- 
ties of acids ; and when you have acquired a knowledge 
^f a greater number of facts,' that you can compare with 
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(QOe aaoth^t 1 8h«U be betler a^ to a^liutt k> ymt,wju|t 
is meant by many terms tbal, I cannot at preeeiit mdto 
you Bodei^taod. 

J Hturry, But, mamma, youhav^ not told US why cburo- 
ing makes butter. 

Mother, My dear, it does not make butter; it only 
sofMLrates the oily or buttenr parts of the cream from thie 
curd, or cheesy part, and from the whey. We do not 
Iwow exactly how this is done by chuming; but it is 
probable that« by striking the crefiun with the chum-staA 
or by shaking it violently, the oily parts or particles airf 
from time to time forced nearer together, wmchenahlef 
them to attract each other. ' 

Harry, Yes, mamma, I know what tha;t is— just ay 
globules of quicksilver run together when th&y are netur 
enough. 

Mother. Globules ! Harry, where did yon find tha^ 
new word ? 

Harry. Papa told it to me the other d»y when I was 
looking at some quicksilver that he had let falL He told 
me the little drops of quicksilvei^ or mercury, which look 
like balls, were called g]k)bules, or little globes. 
. Lucy, And, mamma, the drops of dew and rain stan4 
on several leaves s^arate from one another. On a nas- 
turtium-leaf I have seen drops of water almost as rqund 
as drops of quicksilver, and when I pushed two of the 
drops near one another, they ran together and formed 
one large drop. 
Mother. They were attracted together, as it is called* 
Lucy. 3ut the larger drop, which was made of the 
two drops, was not twice as large as either of the two 
small ones. ^ 

Mother. Are. you sure of that, Lucy? 
> Lucy» No. mamma, but I thought so. 
Mother. Two drops of mercury of the same size, or 
^wio.drc^ of an^ other fluid, when theyjoin» do not 
form a drop that is twice as large in breadth or diameter 
as 4^ne of the small drops, but such a drop contains 
lexactly as muchy and weighs as heavyr as the two small 
4rops» 
Harry. I do not understand you, mamma. 
Mc4her. I will* by degrees, endeavour ^ to ,make you 
understand m.e; but it cannot be done at once, and you 
liave attended . enough no w< Lucy, it is time to read-— 
}»i us go on with the account of j^e In^e^ts whidi yo^ 
were reading yesterday. 
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'^ TttW Ltiby, «id Harry, aird their mother, left tin 

4ikirr, and retnfned to the drawing-room. 

' ^ Mother,' Here, Harry, sit down and listen to what your 

BiBter reads. ITou will soon be able to read to yourself 

without assistance, which, in time, will become an 

\Bgreeafole employment. 

' Ldcy now read in the €hiardian, NO. 157, a yery enteN 

taining account of the industry aUd ingenuity of ants. 

Both Harry and she wished much that they could find 
dome ants' nests, that they might see how they carried 
dn their works. Their mother said thai she could show 
them an imts* nest in the garden ; and, as it had done 
htintog, she took them into the garden, and showed 
them two little holes in the ground, where the ants had 
Ibrmed cells, winch served them for houses to live in, 
and for storehouses to keep their eggs and food. They 
were hti^fy employed in making a road, or causeway, 
ftom one of these holes to the other. Great numbers 
were employed in carrying earth to repair breaches, 
which had been made in their work by the rain. 

^arry laid some dead ^ies, and some small crumbs 
of bread, upon the track where the ants were at work; 
but they were not diverted from their labour by this 
temptation : on the contrary, they pushed the dead ^es 
and the <srumbs out of their way, and went steadily on 
with their business. Harry's mother told him she had 
tiled the same experiment before, and that, perhaps, 
another time, the ants might choose to eat instead of 
pfu^ing away the food that was offered to them. 

Harry and Lucy stayed patiently watching the ants, 
tiE it was time to dress ibr -dinnen 
' After dimier, Harry^s father told Mm that the weather 
waa -suMciently fine for their jaunt to Flower Hill : and 
Harry now saw, that it was not such a great misfortune 
as he had thought it in the morning, to have his walk 
defi^Qred ; and he and Luey set out joyfully with their 
ftither and mother, to go to see their uncle. 
' Their way was through some pretty fields, and over 
sIHes, and ttlrough a wood, and along a shady lane. As 
tbey passed through the fields, Harry, when they came 
to a cornfield, was able to tell the name of the grain 
whtdi was growing in it ; ^^d Lucy told him the names 
Of several of the wild flowers and weeds which were 
growing among the com, and under jthe hedges. 

Dudng the last year, Harry had learned to'be yexy^ 

4* 
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^le^fe in body a« well jis in.minl; and wl|#9 |k% G«me 

to a low stile, he put hii hands upon the top nul* ami 
vaulted nimbly over it. And Lucy ran almost aa £uBt as 
her brother, auid waa very active in eveiry ezercua^ that 
was proper for a little girl. 

They soon came to a windmill, which went rouiiil 
with great quickness. It waa not necessary for his 
father to warn Harry not to go too near the anna or 
sails of the windmill, as he had read, in a ** Present for 
a LUUe Boy,^' how dangerous it is to go within the reaeli 
gf a windmill's sails. He was not, however, fooliahl|r 
afraid, but wisely careful. He kep^ out of the r^aeh 9f 
the sails, but he was not afraid of going to the dooir,.or 
to the wheel and lever by which the top was turned 
round ; and he counted, wiui the assistance of his father^ 
the number of turns which the sails made in a minutei, 

His father looked at his watch during o|ie minute i 
and Harry counted the number of revolutions or ^IWS 
that the sails made in that time. He found that the]f 
went round forty -five times in a minute. 

Lucy observed that, the middle of the sails nK^e4 
rojLmd through a very small space, but that the eQ4a <M 
tips of them went very fast. 

Papa, My dear^ you see a black spot m that port of 
the cloth of the sails which is near the centre of tbst 
arms, goes as often rpund as the tips of the ssils^w^ialt 
then, do you ntean by saying that the tipa move teiy 
fastt 

Lucy. I mean, that they go a great way in a little time* 

Papa, What do you mean by a great way ? 

Lucy. I am afraid that I cannot explain myself elear^ 
--I mean, that the tips of the windmill saiJ^go through 
a great way in the air^I believe I should say, that tbej^ 
describe a very large circle, and the part of the saitoi 
that are near the centre describe a smajl circle. 

Pava. Now I. understand you distinctly ; the qirele 
whicti the tips describe is very laige, whfin ewiparetk 
with that described by the part near the centre.. I have 
tried several times how fast the tips of wufidmiU sails 
move ; and, when there was a brisi^ wind, they moveii 
a mile in a minute. 

Harry* That ». very fast indeed. But how could jQfW 
tell this, papa t 

Papa. 1 cannot explain to you now, but s^rae tini# 
h/enqe X will. .. 
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nff'JMfw went tkHfODgfa £ ^ood^ wkeM thftj «a# 
squirrels jumping from tree to tree with greirt agilltpi 
aMraUiitSi sming up on their hind legs, looking shout 
them, and running from one hole to another, as if Hiey 
were at t>lv|r. Harry asked sevefal questions ahont the 
tqiliR^U and iraMits, and ahottt woodt)eefcers and other 
birds that he saw. By these means, he and Looy gsC 
some knowledge in their walk« and weve ttmused the 
whole way to their unelei's. 

JSmrpp.' Papft, thi»walk puts me a ntiifdef ^ Kyea and 
ID Byes/' in fivearngs at Hone. 1 Ibel rtry gfaul to 
find that things which I have read in that book ave 
fikft real ^i^igs, and that whall have' read is of use to 



y NnnttK Lucy nor Harry had ever seen tkeff uncki 
B- — ; and they expected, as he was called Doetor, that 
he ninat ke a very grave M man, who wotdd Hot taice 
tko^ouUe to talk to little children : but* they were much 
misfraketr; for tiwy found tiiat he was very cheerful, 
and that he talked to them a great deal. After tea he 
te^ theminlo his study, in wl&h, besides a great many 
books, there were several instruments and machines tft 
dM re s e nt sorts. 

They had both seen a barometer and thdrmomefter at 
home ; but the baxooMter at Doctor B --*' > ' ■ Was' much 
kuger tha»whaDt Harry had seen before ; and It was ilot 
ftsed up^ agamst the wall, but was hong upon a stml 
vnlh three tegs, in sneh a maimer that, wh«n it was 
touched, it swung about ; aiid the shining quicksilver 
^idiiaside eif 'it rose and feU^ s» as to sh^ that it did 
not stick to the tube which contained it. There wero 
an airpump, and a raicroseope, ana a wooden oirery in 
the room, and a pair of very large globes^ 
: Doctor B->-*^ let Harry examine them ; and le was 
so food as to answer all tiie questions iliat eit^ner Lucy 
•r Hasry aakod Uau 

Harry asked him. what Itat ahiiting liquid was wMeh> 
he saw in the tube of the barometer. 

Modor B It is a metal called qnidaflver ; and' it 

lb isund in.mines under ground. > 
, iXirry. My papa riiQwedme(pick^ver1lMroliierday^ 
and ittvn^^li^aic^aiid ins spiltoii^tketabls saionther 
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ioor ; and how can thai he a m^al 1 I thought tneltia 
wore all solid. 

Doctor B • So they are all when they are flifi- 

ciently cold» 

Harry, Then is quicksilver hotter than ironi 

Doctor B ' I cannot explaiato you at present whal 
you want to know. ^ 

Horry. What is thai globe made <A% 

Doctor B . Of pasteboard and plaster. 

Horry^ How is it made round % 1 thought pasteboard 
was made of flat ^eets of paper, pasted upon one an- 
other. 

Doctor JB**^— . Flat pasteboard is ; but the pasteboard 
upon this globe is made round by means of a rouni 
mould, upon which it is formed. You know, I suf^se, 
whai a mould is t 

Harry. Yes, I do, pretty well. But how can the 
pasteboard, after it is all pasted together, be( gott«i-off a 
round moiildl 

Doctor B After it is dry it is cut all round with* 

knife ; and then it will come off the mould in two caps, 
as the shell of a nut, when it is op^ed with a knifey 
comes off the kernel. 

Harry. What is the use of this machine which yotf 
call an airpump ? 

Doctor B . To pump air out of that glass vesset 

which you see. «' - 

Harry. I do not quite understand you, sir. 

Doctor B . No, my dear, it is not- probable tiiat 

you can ; but I wiU soon give you a little book, which 
will teach you the uses oi seveial instruments of this 
sort. 

Harry, My dear uncle, I canned tell you how much I 
should be obliged to you. 

Harry and Lucy were muchdelighted with what they 
saw at their nucleus ; and,^ as they had not been trouble- 
some, he asked their father and mother to bring them 
to Flower Hill when they .came next to see him. 

They returned home that evening just before it was 
dark, and went to bed by moontight. 

Thus ends an account of three dayv passed by Harry 
and Lucy. One day when Harry was about ftfe^ and 
Lucy six years old; and two days a year afterward* 
vben Lucy was seven, and Harry sixyeai^ of age . . -.^ 
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La philoaophie a det discoun poar la naitsance det honunes, 
comme pour la d^r^pitude. Prenez lea simplea ditcoan de la 
philoBopliie; Mchez let choiair et traiter k point, ila aont plus 
aia6s ii con^evoir qu'im coote de Boccace. Ud en&nt en eat 
■capable au partir de la nooniee, beaucoup mieox que d'appraodio 
i ure on 4 teiire. 
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TO PARENTS. 

■ . ■ • * . • ' ■ 

Wk are afraid that the foUowing pages sheuld appear 
tQO difficult for children of eightor ten years oM, if their 
thoughts haveaot been luiawd to subjects of ttie sort 
which iare hece introduced M> tbeit alteatioii. We there-^ 
fore most earoestiy deprecate the use of the following 
hook, till the understandings of the pupils into who8« 
hands it may be put shall have been previovMfty aecus- 
tamed to the tenns and to the objects which are mei^- 
tipnedin the fojlowuig part of this little ▼ohisne. ^ - 

The intention of the writers ie to pr^sre' tlye mind' 
Ipr QHNre difficult studies; and Uie end which' their hare' 
in view will be completely frustrated, if tliis little book 
is crammed into the minds of <>hildren. It is imehded Ur 
be used in. very short portions, and not tobe: formed into 
necessary tasks; but. to be read when the chikl's mind 
has been prepared, by what it has already seen and 
heard, to wush to see more. ^ 

That these 1044^0 (not kuks) are in themselves intel- 
ligible to children, we are certain ; becirase they have' 
been readily comprehended by severail youog children, 
and iu: particular by a boy of four years and two months 
old. All the experiments herein related were shown to 
him at different timee within a fortn^t. He was 
much' entertained. His lessons* were short, biit hie at- 
tention, was eiig9ged^ and he h^tmed to wish for their^ 
return with eagerness. That he did and does under- 
stand them thoroughly, and that he has notbe«a taught - 
certain answers to certain questions by rote, we assert. 
In making this assertion, we do not mean to claim 
any snpericnity for thiscluld over other children; be- 
cause we beUeve lum to be no prodigy, but a ehikl of 
good abilities, without any peculiar cleverness. So far 
from making any such claim, we must acknowledge 
Uiat this boy scarcely knows his letters, and that he 
ieJiows no extraordinary quickness in learning them. 
He i^ however, lively and obedient; indeed, the most* 
lively children are, if well treated, usually the most 
obedient. The names of various objects, of common 
and of uacommon .use» ace familiar to him ; he has seen 
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ft YBiietT of tools, and has been accustomed to handle a 
few of them. In short, in his education,' nothing extra- 
ordinary has been said, or taught, or done. Every 
fforemess, and every mother who acts as governess to 
her own chikbrea, inay easily follow Ihe same course. 
Where mothers have not time, and where they canpot 
ablain the aaaistuice of a governess, it were to be w»h- 
•d that eady acho^ eovid be found for etaif ednea^^ 
tioA. To kam4o lead is to acquire a key to knowledge i 
bat,, alaa I it ia a key that is not alwte3F» used to advan* 
taga. There is not an hoar in the day when something 
uselul may not be taught, befoie books can be read or 
uaderatood* 

Perhaps parants may pity the ftith«r snd mother, hi 
Harry aai Lucy, as much as they pity the children 7 
and may coBsider them as the most h«rd worked and 
hard woriung people that ever existed^ or that were ever 
fabled to exist. They may say that these children 
never had a mementos respite, and that the poor ftither 
and mother had never any thuia to do, or never did any* 
thingk but attend to these children, answer their ques-^ 
tioofi, aad provide for their instmetion or amusement. 
This view of what is expected from psarents may flflarm' 
many, even of those who have much leal and lability in 
education* But we beseech them not to take tins felse^ 
alarm. Even if they were actually to do all that tho' 
fatiber and. mother of Harry and liicy are here repre- 
sented to have done, thev would not, in practice, feei it 
ao very labojooos, or find that it takes up so fHpeposter^ 
Qus a portion of their lives as they might apprehend. 
In fact, however, theie ia no neeeasfty for parents doing' 
sdl tibia ia any given time, though there was a necessity 
far the authors* bringing into a small compass, in a rea^ 
sonable number of pages, a certain portxm of knowl- 
edge. 

Be it therefore hereby declared, and be it now and 
hencefofward understood, by all those whom it ittay 
ooncem, that fathers or motheia- (a« the cdse may^ he) ar«< 
not expected to devote the whole of their days, or even 
two hours out of the foar-and-twenty, to the tuition or 
in^ructioa of their children. That no fother is expect- 
ed, like Harry's father, to devote an hour bc^fore break- 
iast to the tx^i^ of experiments fctar his children. That 
no mother la required to suspend her to^t — ^no father 
tp delay shaving—- while their children blow bubbles of' 
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inquire into the construction of bellows, windmill, ba- 
rometer, or pump. And be it Airther understood, that 
no mother is required, like Lucy's mother, to read or 
find every evening entertaining books, or passages (Vom 
books, for her children. 

P«>vided always, that said fathers and moithera do, at 
any and ail convenient timen, introduce or suggest, o^ 
.cause to be introdooed or suggested to their pupils, the 
simple eleflientary notions of science contained in the 
following pages ; and provided always, that they do at 
sdl times, associate, or cause to be associated, pleasure 
ia ihe minds of theix children with the aequisition of 
knowledge. 

RlCBABD LOTSLL EdOBWOSTH 
.AlfD 

Jf^BU Emswostii* 
J^Mam&BT 8, 1813. 
, O * 



HARRY AND LUCY. 

It was Lucy's boeiness to waken her father eveiy 
morning. She watched the clock, and when it was th« 
right time, she used to go softly into her father's rooniy 
and to open the curtain of his bed, and to ctdl to him-^ 

•• Papa t papa ! It is time for you to get up." 

Then she drew back the window-curtains, and opened 
the shutters^^and she put every thing ready for him to 
dress. She liked to do this for her father, and he liked 
that she should do it for him; because the attending 
upon him taught l^r to be neat and orderly. She and 
her brother Harry both liked to be in the room with her 
father when he was dressing, because then he had 
leisure to talk to them. Every morning he used to tell 
or teach them something that they did not know be- 
fore. 

One morning, at the beginning of winter, when the 
weather was cold, Lucy said — 

** It is much colder in this room to-day, papa, than it 
was when you got up yesterday." 

^' O no ! I think it is not nearly so cold to-day as it 
was yesterday when my father was dressing," said 
Harry. " What do you think, papa t" 

Their father went and looked at something that hung 
in his window, and then answered — 

" I think that it is neither hotter nor colder in this 
room to-day than it was yesterday at the time when I 
was dressing." 

•* Are you sure, papa ?" said Lucy. 

" Quite sure, my dear." 

*' How can vou be quite sure, papa 1" said Lucy. 
" How do you know 1" 

' **1 can tell how papa knows," cried Harry — "He 
looked at the thermometer." 

" But how does he know by looking at the thermom- 
eter 7" said Lucy. 

'* Come here, and I will show you, for I know," cried 
Harry. " Stand up on this chair beside me, and I wiU 
show you ; my uncle told me all about it last summer^ 
when 1 was looking at the thermometer at his house. ** ^ 

** Look, do you see this glass tube 1" 
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'' Yes ; I have seen that very ofteflu" 

*' I know that ; but do you see this part of the tube, at 
the top, seems to be empty ; and this part of it here, at 
the bottom, and halfway up the glass tube, is full of 
something white. Do you know what that is V 

*' Yes, 1 remember very well ; my uncle told me that 
is quicksilver ; but what then *" 

*' Stay, be patient, or I cannot explain it to you. Do 
you see these little marks, these divisions marked upon 
the edge here, upon the ivory, by the side of the glass 
tube I" 

** Yes ; well ?" 

•* And do you see these words printed 1" 

** Yes ; freezing f temperate, blood heat, boiling water heat 
— ^I have read those words very often, but 1 don't know 
what they mean." 

•* When it is neither very hot nor very cold, people 
say it is temperate ; aiid then the quicksilver would be 
just opposite to that division where temperate is writ- 
ten, when it freezes, the quicksilver would be down 
here, at the freezing point; and if this thermometer were 
put into boiling water, the quicksilver would rise up» 
and it would be just at the place where boiling water is 
written. Blood heat, I believe, means the neat that 
jbeople^s blood is of generally — I am not sure about that. 
But look, here are the numblers of the degrees of heat or 
cold. Boiling water heat is 212 degrees ; and when it 
is freezing it is 32 deerees." 

** And the heat of this room now is-^Look, what is it, 
Lucy r 

Lucy said it was above the long line marked 40. 

^ Count how many of the little divisions it is above 
40," said Harry. 

She counted, and said seven ; and her father tpld her 
to add that number to 40, which made 47. 

Then Lucy asked how her father had known that it 
was as cold in his room to-day as it was yesterday 
morning, and no colder. 

^* Because, yesterday morning, the quicksilver rose 
just to the same place, to 47 degrees, as it does to-day. 
It always rises or falls, with the same degree of heat or 
cold, to the same place-^4o the same degree.** 

**But look, look, it is moving! The quicksilver is 
lising hi^er and higher in the glass!'* cried Lucy, 
" Look ! now it is at fifty— fifty-two— fifty-five." 

C 8 
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**Ye8; do you knowtbe reason of that?" saidHany. 

** No ; I do not know," said Lucy ; *• for if is not in 
the least warmer now in this room, I think, than it was 
when we first looked at the thermometer.'' 

" That is true ; but you have done somethinjg, Lucy, 
to the thermometer, that has made the quicksilver 
rise." 

** I ! — ^What have I done ! — I have not even touched 
itr 

^ But you have put 3rour face close to it, and your 
warm breath has warmed the glass. Now look, when 
I put my hand, which I have just warmed at the fire, 
upon the bottom of the thermometer — upon this little 
round ball or bulb where the greater part of the quick^ 
silver is — ^look, how it rises in the tube ! and now I will 
carry the thermometer near the fire, and you wiH see 
how much more the quicksilver will rise." 

Lucy looked at it, and she saw that the Quicksilver rose 
in the thermometer when it was brougnt near to the 

As Harry was putting it still^ closer to the fire, his 
father called to him, and begged that he would take care 
not to break the thermometer* 

" O yes, papa, I will take care. If you will give me 
leave now, I will put it into this kettle of water which 
is on the fire, and see whether the water is boiling or 
not. If it is boiling, the quicksilver will rise to boUing 
water heat, will it not t — I will hold the thermometer by 
the string at the top, so I shall not burn my fingers." 

His father stood by while Harry tried this experi- 
ment ; and Lucy saw that when the water boiled, the 
quicksilver, rose to boiling water heat ; that is, to 219 
degrees. 

Then Harry carried the thermometer back again to 
the windqw, and left it to cool for some minutes ; and 
they saw that the quicksilver fell to the place where it 
had been when they first looked at the thermometer this 
morning ; that is to sa^t to 47 degrees. 

"Now you see," said Harry, "the use of the ther- 
mometer. It shows exactly how hot or how cold it is.** 

" It measures the degrees of heat," said their father, 
" and the name thermometer me^ns measurer of heat, 
from two Greek words ; thermo means heat, meter means 
measure, as you may observe in the words hscfmeter^ 
pyrometer, hygrometer, and diiany others." 
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" But why, papa, does the quicksilver rise ia the tobe 
when it is not, sMd fall when it is cold 1 I do not under- 
stand why," said Lucy. 

'* That is a sensible (piestion,^^ said her father ; " and 
I am not sure that I can answer it so as to make you 
understand me. It has been found from experience, 
my dear, that quicksilver expands, that is, spreads aut^— 
takes vp more rcmn— when it is heated than when it is 
cold ; and it always expands equally when it is in the 
same heat. So that, by knowing how much more room 
it takes up, for instance, when it was held near the fire, 
than it did when it was hanging in the window, we could 
know how much greater the heat is i^ear the fire thaa 
at the window. Do you understand me, Lucy, my 
dearV 

** Ves, papa — I think I do. You say that when the 
quicksilver is Ijeated it — 1 forgot the word — " 

" Expands,^'* cried Harry. 

** YeS| expands* When quicksilver is heated it expaniM^ 
papa." 

'* But what do you mean by eaiptrnds, my little girl ?" 

^It spreads out every way — its size increases— it 
takes up more room." 

" Veiy well — and what then 1" 

" Why, then — ^as it expands when it is heated, people 
can tell, by seeing or measuring the size of the quick* 
silver, how hot it is." 

'*True. But how do you think they know exactly 
how much it increases in size or Mk when it is heated 
to different degrees of heat 1 — How do they measure and 
see at once the measure of this ?" 

^* With a pair of compasses, papa," said Lucy. 

'* Look at this little ball or globe of quicksilver," said 
her father, pointing to a little ball of quicksilver in the 
glass, at the bottom of the thermometer. " Would it 
not be difficult to measure this with a pair of compasses 
every time you apply heat to it 1" 

" That would be difficult, to be sure," said Lucy. 

^* There must be some other way — some way, too, 
that it can be measured without taking the quicksUver 
out of the glass every time." 

" I know the way !" cried Harry. 

** Don't speak — don't tell her— let your sister think 
and find out for herself. And now I must shave ; imd 
do not el^r of you talk to me till I have done," 

5* 
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Whfie her father was ahaving, Lucy looked at the 
fhermometer, and considered about it ; and she observed 
that the thin, tall line or column of quicksilver in the 
little glass tube, rose from the bulb or globe of quick- 
silver at the bottom of the thermometer — and, when 
she put her warm hand upon this bulb, the quicksilver 
rose in the tube. 

**1 know it now !" cried Lucy. *• But I must not tell 
it till pkpa has done shaving, lest I should make him 
cut himself 

As soon as her papa had done shaving, Lucy, who had 
stood patiently at his elbow, stretched out her hand, 
and put the thermometer before his eyes. 

*• Here, papa! now I will show you." 

•* Not so near, my dear— do not put it so close to my 
eyes ; for I cannot see it when it is held very near to 
me," said her father. 

" There, papa, you can see it now," said Lvtey, " can- 
not you ; and you see the quicksilver in this little glass 
globe at the bottom of the thermometer 1" ^ 

" Yes, I see it," said her father. 

•* When it is heated, and when it expands," continued 
Lucy, "it must have more room, and it cannot get out' 
at the bottom, or sides, or any way but up this little 
glass tube. There is an opening, you see, from the 
uppermost part of that IHtle globe into this glass tube." ' 

** Very well," said her father — " go on, my dear." 

" And, when the quicksilver is made hot and hotter, 
it rises higher and higher in this tube, because it want6 
more and more room ; and the height it rises to shows 
how hot it is, because that is just the measure of how' 
much the quicksilver has expanded — has growii larger. 
And by the words that are written here — and by these 
little lines — these degrees, I believe you call them — 
you can know and tell people exactly how much the 
quicksilver rises or falls-^and that shows how hot it is." 

"Pretty well explained, Lucy — 1 think yo« under- 
stand it." 

But one thing she does not know," said Harry, 

that, in making a thermometer, the air must be first 
driven out of the little tube, and the glass must be quite 
closed at both ends, so as to keep out the air. My 
ttbcle told me this--^and now, papa," continued Harry, 
** will you tell me something about the barometer — ^I 
know that it is not the same as the th^mometer ; but I 
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do not know tliedifltereiice. Pspa, wJH yoti explain it to 
mef 

" Not now. You have had quite enough for this morn- 
ing, and so have I. I imi^ make haste and finish dres- 
i&ing, and* go to break&st." 

^^ Yes ; for mamma is ready-, I am stti^*^ eried Lucy. 
" Here are your boots, papa." 

*• And here is your coat," sind Harry. 

** Papa, to-morrow mon^ng, wi(i you let us blow bab^- 
bles when you have done shaving 1" ssud Lucy. 

■'^'' Ko, no^ I want to hear about the barometer to-mor- 
row," said Harry. 

''We win settle this when to-morrow eomes; and 
Itiow let us go to breakfast," said their Cather. 



At breakfast, as their father was looking at the news- 
paper, ho found an advertisement, which he read idoud. 
H said that « man had brought an elefrfiant to a town in 
the neighbourhood, which he would show to any per- 
sons who would pay a shilling a-piece for seeing it ; and 
that the elephant was to be seen every day for a week, 
between the hours of twelve and three. 

Harry and Lucy wished very much to see an ele- 
phant ; they said that they would rather see it than any 
other animal, because they had heard and read many 
euFious anecdotes of elephants. Their father said that 
he-wcKdd take^l^em tins morning to the neighbouring 
town to see this elephant. Harry immediately went for 
his " Sandford and M^ton," and Lucy jumped from her 
chair, and ran for her "^ In$tiiu:t display ed^ And they 
each fomid in these books smecdotes or stories of ele- 
phants, which they were eager to read to thehr father 
and mother. Lucy had not quite fLnished breakfast ; so 
Harry began first ; and he read the history of the tsulor, 
who prifif ed Uie elephant's trank with his needle ; and 
he read of the maimer in which the elephant punished 
him. And he read the account of the enraged elephant, 
whieh, when has drivei^s child was thrown in his path, 
stepped short in the midst of his fury; and, instead of 
trampling upon the infant, or hurting him, looked at him 
seemingly with compassion, grew calm, and suffered 
kimsetf to be led, without opposition, to l^s stable. 

Wh^ Hany had fbu^faad roadingy uaisf said thait rii9 
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liked theae stories of the elephant; bal that fhe bad 
read that part of Sandford and Merton so often that she 
had it almost by heart. 

"But now,** said she, **I will read you somethinf 
that will, I hope, be quite new, even to papa and mam- 
ma— unless they have read my Mrs. .Wakefield's * In- 
stinct displayed.'" 

Then Lucy read an account of Ravoba*s favourite 
elephants, which were almost starved by their keepers 
before it was discovered how their keepers cheated 
them of their fo<K|« When the phnce saw that his 
elephants grew thin and weak, he appointed persons to 
see them fed every day; and these people saw the 
keepers give the elepHants the food, of which they 
were most fond, rich balls, called massautta^ composed, 
of spices, sugar, and butter, &c. The elephants took 
these balls up in their trunks, and put them into their 
mouths, in the presence of the persons who were to 
see them fed; but still the ^elephants, though they 
seemed to . eat so much every day, continued thin and 
weak. 

" At length the cheat was discovered i and it shows 
the extraordinary influence the keepers had obtained 
over these docile animals. They had taught them, in 
the inspector's presence, to receive the balls, and to put 
them into their mouths with their trunk, but lo abstain 
from eating them ; and these tractable creatures actually 
had that command over themselves, that they received 
this food, of which they are so remajtkably fond, and 

g laced it in their mouths, but never chewed it: and the 
alls remained untouched, until the inspectors*'' (that is, 
the people who had been appointed to see them fed) 
'* withdrew. The elephants then took them out careful- 
ly with their trunks, and presented them to the keepers ; 
accepting such a share only as they were pleased to 
allow them.'* ^ 

Lucy rejoiced at finding that this curious anecdote 
was new to her brother, and even to her father and 
mother. After they had talked about it for some time, 
and had admired the docility of these poor elephants, 
Lucy told what she had read of another elephant, which 
used to gather mangoes for his master, and to come 
every morning to his master's tent when he was at 
breakfast, and wait for a bit of sugarcandy. Lucy'a 
mother then desi/ed her to bring from the library table 
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the book which she hM been reading ;|^esterday even- 
ing — ** Mrs, Grahain's Account of her Residence in India,^ 
AVhen Lucy had brought the bodk, her mother showed 
her an account of an elephant that had saved the life 
of an officer who fell under the wheel of a carriage ; 
and a description of the manner in which elephants are 
tamed : and she toM Lucy that she and Harry, if they 
chose it, might read these passages. They liked particu- 
larly to read, at this time, accoimts of this animal, that 
they might know as much as they could of his history 
before their father^houM take Uiem to see the elephant. 
They were happy reading together what their mother 
had given them leave to read of this book; and then 
they looked over the prints ; and, hyjhe time they ha4 
done this, their mother ealled LucyKto her dressinf- 
room^ to write and to cast up sums, aAl Hajrry went to 
his father's study to learn his Latin lesson. Harry an4 
Lucy regularly emploxe^hemselves for about an hour 
every morning after biefltast ; and, in general, they at- 
tended entirely to what they were doing while they 
were learning whatever they had to learn — ^therefore 
they learned well and quickly. Lucy was learning t^ 
write, and sha^>jiotc about two fines cartfuUy every 
day ; always t%i(|r to mend, each day, faults of which 
her mother had towiier the preceding day. She was 
dlsa learning arithmetic ; and she could, with the help 
of a dictionary, make out the meaning of half a page 
of French every day, without being much tired. She 
knew that nothing can be learned without taking some 
trouble ; but when she succeeded in doing better and 
tHettery this made her fbel pleased with herself, and paid 
her for the pains she topk. She now read EngHsh so 
Well that it was a pleasure to her to read ; and to her 
mother it was a pleasure to hear her. So the reading 
English Was always kept for the last of her morning's 
employments. She was at this time reading such 
parts of " Evenings at Home'" as she could understand. 
This day she reiid the "Transmigrations of Indur;'* 
Mid after she had read this in ** Evenings at Home," het 
mother let her read a little poem on the same subject, 
Which was written by a younff gentleman, a relation of 
hers;^ Lucy pairticulafly liked the following description 
of the mitamorphotisi or thange of the bee into an ele» 
^[lant ;— * 
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M Now the Uthstraiik, that np|wdil|ewoodlaiidn«»,' , 
With strange increase; a huge proboscis grows ; 
His downy legs, his feather-cinctured thighs, 
Swell to the elephant's enonnoiis size. 
Before its tasks the bendiiig forests yield ; 
Beneath his footstep shakes th* astonished field ; 
With eastern majesty he moves along ; 
Joins in unwieldy sport the monster tmong. 
Roaming regardless of the cuttared soil, 
The wanton herd destroy a aation's toil 
In swarms the peasants crowd, a clam'rous band. 
Raise the fierce shout, and snatch the flaming brand ; 
Loud tramp the scared invaders o'er the plain. 
And reach the covert of their woods again." 

By the time Lucy had finished reading, and that Bh% 
liad worked a little, and had copied the outline of a foot 
and of a hand, her mother toM her to put by all her 
books, work, and drawings, and to get ready to go out; 
for it was now the hour when her father had said that 
he should take Luoy and her brother to see the elephant. 



Harrt and Luc]r walked with their father to the neigh- 
bouring town, which was about a mile and a half distaajt 
i^om their home ; they went by pleasant paths across 
the fields. It was frosty weather, so the paths wetm 
hard ; and the children had fine running and jumpingy 
and they made themselves warm all over. When she 
was very warm, Lucy said^— 

« *' Feel my hand, papa ; I am sure, if I was to take the 
thermometer in my hand now, the quicksilver would 
rise finely — how high, papa 1 — to how many degrees da 
you think it would rise T* 

** I think,'' answered her father, *' to about seventy 
degrees of Fahrenheit's thermometer." 

*' Fahrenheit's thermometer! Why do you call it 
Fahrenheit's thermometer 1 I thought it was your 
thermometer, papa 1" said Lucjr. 

'* So it is, my dear; that is, it belongs to me ; but it 
is called Fahrenheit's, because a person of that name 
first divided the scale of the thermometer in the manner 
in which you saw that of mine divided. There are 
other thermometers, divided in a dififerent manner; 
some of these are called Reaumur's thermometers, be* 
cause they were first divided so by a person of thf 
name of Reaumur«'* 
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** Bttt, papa, win joti tell me, said Harrjr, ** woi 

lUxkit the barometer V* 

His father stopped hiiii» ** I cannot tell yoa any thing* 
abottt that now, my dear : mn on, or we shall not have 
time to see the elephant ; for the keeper of the elephant 
shows him only till three o^lock each day/' Hariy 
and Luey ran oh as fast as they Goakl» and they were 
qnite in time to see the elephaat. 

They were surprised at the first sight of this animal* 
tliough they had read descriptions, and had seen prints 
of elephants, yet they had not formed an exact idea of 
the reality. Lucy s»d that the elephant appeared much 
larger; Harry said it was smaller than what he had ex* 
pected to see. Lucy said that, tiU she saw it, she had 
BO idea of the colour or of Ae wrinlUed appearance of 
the elephants skin. The kesper of this ele.]^nt order- 
ed him to pick up a little bit of money which he held 
upon the palm of his hand. Immediately the obedient 
animal picked it up with the end of its proboscis, and 
gave it to his keeper. Lue^ said she had never had a 
clear notion how it moved its ti«nk or proboscis, nor 
how it could pick up such smafl things with it, till she 
saw it done. Harry said that he had'never had an idea 
of the size or shape of the elephant's feet till he saw 
them. Luey said the prints had given her no idea of 
the size of its ears, or of the bi««dth of its back. Both 
she and her brother agreed that it is useful and agree- 
able to see real thin^ and Uve animals, as well as to 
7ead or hear descriptions of them. 

The keeper of this elephant was a little, weak-looking 
man. Harry and Lucy admired the €»bedience and gentle- 
nessof this poweiful animal, that did whatever its master 
desired, though sometimes it i^peared to be inconveni- 
ent and painful to it to obey. For instance, when the 
elephant Mras ordered to lie down, he bent his fore knees 
ana knelt on them ; though it seemed to be difficult and 
disagreeable to it to put itself into this posture, and to 
rise affam from its knees. Lucy askea what tliis ele- 
phant lived upon, and how much he ate every day. The 
man said that he fed the elei^ant with rice and with 
vegetjd)les, and he showed a bucket which he said held 
several quarts— this bucketful the elephant ate every 
day. There was in one comer of the room a heap of 
raw carrots, of which the keeipter said the elephant was 
fond : he held a canrot to the animal, which took it«gently 
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Hid lie iu Wbcn l4feB]r saw kow f&BXiy tfae diepliaiil 

took the carrot, she wished to give it one with herowa 
hand ; aad the man told h^r that she mifiht. Bat when 
Locy saw the elephant's great Imnk tsmiBg towards the 
carrot which she held out to him, she was frighteaed ; 
she twitched back hec hand, and pulled the carrot awa^ 
fitxn theelephaatjnstaahe waagoingto takeit. Tm 
disappointment made him very angry; and he showed 
his mq[4ea8«re by blowing air through his proboscis 
with a sort o£ snoiiing noise, which frightened Luoy. 
Harry, who was more courageous, and who was {Nroad 
to show his eouiage, took the carrot, marched up to the 
^ephanty and gaye it to htm. ' The animal was pacified 
diiectiy, and gently took tfae carrot with Ins pioboscisi 
turned back the proboscis, and put the carrot into his 
moatii. Harry, turning to his father with a look of 
some self-satisi^tioa, said, th^ **• the great Roman gen- 
ond Fabriciiia was certainly a rery bra¥« man, not to 
have been terrifted by the dreadM noise made by King 
Pyniias's elephant,- esp«»alhr as Fabriciua had never 
Been an elephant before.'* Lncy did not know wbfiX 
Harry 4dtuded tOy or wh^ he meant; becaase she had 
not yet read the Roman hisUnry. He said that he would 
show her the passage in the Roman history as soon as 
they were at home. And now, having looked at the 
elephant as long' as they wished to look at Mm, and 
teving asked all the questions they wanted to adc, they 
went away ; they were glad to get out iato the fresh aif 
again, for the stable in which the elephant lived had a 
very disagreeable smeft. Lney {Mtied this animal for 
being kept cooped up, as abe said, in sttch a amall room, 
instead of being ailowed to go about mid to e^joy hi p 
liberty. Harry then thought of horses that >We shut \xp 
a great part of their lives in stadbles. He asked his 
fa&er whether he bought that horses which have been 
tamed, or broke tft, as it is caUed, and which are kept in 
flfts^les and iaken care of by men, are happier ior less 
-happy than wild horses. His laith^ said he thought 
this mufilt depend upon the nnfluier in which the hcnrses 
are fed and tneirtied : he observed^ that if hovses which ave 
tamed by man aie constantly WU led, andaie protected 
^t>m the inclemencies of the weather, and are ^only 
worked with tnodecstion, it is probable that they ase 
happy ; because in ^ese circumstances they are ttsualiy 
in good health, and fat, snd tbek ^sliias look ^eek. 



imoofh, and sfldning. Worn ttie^e 8ig^» we may grue«i 
that they and happy ; but as they cannot speak wsSi lell 
us what they feel, we cannot be certain. 

Dtiring the wadk honie, Harry and Lucy took nolioe 
of many things. There was scarcely an nour in theif 
lives in which they did not obsenre andleam something* 
One subject of obsenration and of conTorsotion led to 
another ; hot it is impossible to fivo an aoconnt ol 
§U these things. 

, When they got home, lAicy remitided her brother of 
his promise about Fabriciu9 and the elephant: hebhowi 
ed her the passage in the Roman history which he had 
read; and that evening Lucy asked her nro^ier if aho 
might read the whole of her brothef^s Romaii history* 
Her mother gave her a little HiMory of Rome,* with 
sixty-four prints in it ; and she told Lucy^ that whea 
she knew aH the facts tcSd in tiiis history, it would be 
time enough to read another, which might tell her more 
particulariS of the Roman history* 
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' T^E tiext day being Sunday, Harry and Lacy went 
with their father and mother to churdi.' The morning 
lesson for this day was one of the chapters of the 
Bible which contain the history of Joseph and his 
brethren. Harry and Lucy listened attentively, and 
when they came home from church, they told their 
father that they Wished very much to know the end of 
that history of which they had heard the beginning 
read by the clergyman at church. Their father took 
down from his bookcase the large family Bible, and 
he read the whole of the history of Joseph and his 
brethren, with which the cMMren were Very much in- 
terested and touched; 

In the evening they eacl^ read to their mother one of 
Mrs. Barbaidd's " Hymns in prose for Children.*' Harry 
and Lucy loved these hymns, and they showed their 
mother the pas3^es that they liked particularly in those 
Which they read this day. 

** Mamma, this is the passage which I like the best^"* 
said Lucv i""^ 

** * Look at the thorns that are white with blossoms, 

♦ Probably Mn. TrimmerV ^ 

6 
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ftikd the flowers that cover thie field*, and the p]uits 

thai are trodden in the green path : the hand of man 

hath not planted them ; the sower hath not scattered the 

aeedsiVom his hand, n(Nr the gardener digged a plac^ for 

them with his spade. 

'* ' Some grow on steep rocks, where no man qan 

climb : in shaking bogs, and deep forests, and desert 

islands: they spring up everywhere, and cover the 

bosom of the whole earth. 

**'Who causeth them to grow everywhere, and * 
• • • • • • • • ••# 

and giveth them colours and smells, and spreadeth out 
their thin transparent leaves % 

'^ * How doth' the rose draw its crimson from the dark 
brown earth, or the lilv its shining white ? How can a 
small seed contain a plant 1 • • • • • 

*' * Lo ! these are a part of his works, and a little por- 
tion of his wonders. 

<' * There is little need that I should tell you of God, 
for every thing speaks of him.' " 

Harry was silent for a moment after he had heard 
these passages read again, and then he said — 

^'I like that very muqh indeed, I^cy; but now let 
me read to you, mamma, what I like better still. 

^^ * Negro woman, who sittest pining in captivity, and 
weepest over thy sick child ; though no, one deeth thee, 
God seeth thee ;'though no one pitieth thee, God pitieth 
thee : raise thy voice, forlorn and abandoned one : call 
upon him from an^id thy bonds, for assuredly he wiU 
hear thee. 

'' ' Monarch, that nilest over a hundred states, whose 
irown is terrible as death, and whose armies cover the 
land; boast not thyself as though there were none abovie 
thee — God is above thee; his powerful arm is always 
over thee ! and, if thou doest ill, assuredly he will pun- 
ish thee-'" 



The next morning, when Harry and Lucy went into 
their father's room, Hairy drew back th^ curtain of his 
father's bed, and said — 

" Father, you promised to tell me something about 
the barometer, and it is time to get up.'* 

His father answered without openuig his eye»— 



l'\ 



HAHttr AWD xtrcV. 03 

• Do yon see two tcbtaseo-^pe^ ?•• 

Harry and Lucy laaghod ; for they thought that their 
•HJthtT was dreaming of tobacco-pipes, and talking of 
them in his sleep. Lncy recollected that her mother 
said he had been writing letters late tlie night beforey 
and she said to her brother—^ 

" We had better let him sleep a little longer." 

•* Yes, do, my dear," said her father, in a Sleepy Toice : 
■** and take the two tobacco-pipes, and my soap, and my 
basin, and ^e hot water, Lacy, that you brought for my 
shaving, and you may blow soap-rabbles in the next 
toom for half ati hour^ and, at the end of that time, 
come and waken me again.^ 

Hany look^ about t%e room^ and he found on his 
father*s table the twi^tobacco-pipes which he hisid been 
so good as to put there the night before. Taking care 
to movtB softly, and not to make any noise that should 
distuirb their fether, they Carried out of the room with 
them the hot water^ basih, soap, and tobacco-pipes. 
During the next half hour they were so happy blowing 
bubbles, watching them swell and Inount in the air, and 
float, and bi^t, trying which could blow the largest 
bibles, or the bubbles which would last the longest, 
^at the half hour was gone before they thought that a 
quarter of an hour had passed. But Lucy heard the 
clock strike, And immediately she knew that the half, 
hour' was over, and that it was time to go and Waken 
her father again. So she went d^ectly, for she was 
▼ery punctu^. Her father was now awake/and he got 
Up; and while he was gettinef up she began to talk to 
him of the pretty sodp-bubbles whi(^ they had been 
blowing: but Harry was impatient to ask his father 
something aboiit the havometer. 

"Now, Lucy, let us have done with the soap-bubbles,** 
«aid Harry; *'l want to learn something seriously — 
papa, I want to understand the barometer perfectly 
before I go next week to tny uncle's, that he may find 
I am not so ignorant as 1 was the last time he saw me ; 
and, besides, my cousin Frederick will be at home, and 
he is only a year or two older than \ am ; and my uilclo 
says that Frederick understands the use of all the in- 
struments in his room — ^but I did not understand eren 
the barometer— 'father^ will you explain it to me this 
ttomtng ?** 
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" Just let me fint afaow pspa thia mie lai|g» l^nUtHe,^ 
■aid Lucy, '' alid tliea you may go to the barometer.*^ 

Lucy Uew a Urge, bubble from ifae end of her tobap- 
eo-pipe ; but it burst before ^t had risea te. Then Luey 
put by the tobacco-pipe uul said — 

" Now I will not internet you any mare with ny 
bubbles." 

'' But, perhaps, my dear Lucy," said her father, ** the 
bubbles may lead us to .the knowledge of some things 
necessary to be known before I can explain a lK|rome»* 
ten Do you know what a bubble is 1" 

"^ O yee, papa," said she ; " I remember you told mp 
a great while ago, — a bubble is-^" 

She was foiced to pause io think, however, beiont she 
could describe it. 

*' I beUeve it is air blown into a round case or globe 
of Mmethmg—^ soap-bubble is air in a round case of 
soap and water — ^but, papa» I hare often seen bubbles 
on the top of watesr ; ihey are only air and water. But 
how can the case be made of w^ter 1 I oan conceive 
that a globe of soap and water might stick . together, 
because I know that soap is sticky; but I wonder at 
water's sticking together so as to make a hollow globe.^ 

^' When you look at water," said her father, ^* or at 
quicksilver, you perceive that they ate ver^ diffiirentt 
not only in colour* but in their other properties.'* 

«< Propertiesy papa," said Lucy—" that is ,a word of 
which you taught me the meaning^prc^rties are what 
belong to things.*' 

**One of the properties of water isjfltitVft/y^" said her 
Dather— >^ sand, on the contrary, is not fluid. Sand may 
be poured out like water or quicksilver ; but the grains 
of which it is composed are separate, and have no visi- 
ble attraction for each olher* The parts of water co- 
Aer€ or stick together but slightly; a small force divides 
them $ but still they have an obvious tenacity." 

^ Papja '• what is ohviotu tenacity /—Tenacity, I know, 
Is stiokines8-«but what does ol^notM meant" 

** Easiljr seen — ^plain'-neasy to be perceived-^y obvi* 
ous tenacity I mean tenacity which you can easily per* 
eeive; though nothing viscid or sticky is added to the 
water, you see that water can be spread by air so as to 
form the outer case of .a bubble." 

** But when soap is added to water,^ said Lucy, "laiV 
ger bubbles can be made,^' 
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** Because the soap makes the parts of the water stick 
tog^ether more strongly — btit, papa," cofttinued Lucy, 

* what is the reason that a bubWe bursts T for if tJie 
Mstside case is strong enough to hold it at first, why 
I^Kmld not that hold it as well always! yet at last it 
btirsts^what is the reason of this ?" 

Her father TSaid that he beliered there were sereral 
causes wiiith might m&kie a babble burst ; and that he 
was nor sure either that he knew ifll of them, or that 
he could explaki them aU so as to make Lucy understand 
them. He mentiotied some of the causes ; for instance, 
tlie wind blowihg against the bubble might break it ; or 
the heat might expand the air'withinside of it, and burst 
h ; Of, at other times, some of the water of which the 
outer skin of the bubble is mdde may run down from 
the top to the bottorti, tiH it makes the bottom so heavy, 
Stod thife top so thin, that it bursts. 

H^re Harry was heard to utt^r a deep sigh. His 
leather smiled, ahd said— 

* •* Poor Harry thinks we shall nerer set to the barom- 
eter ; but have patience, my boy, we have not gone so 
far out of &e way as you think we have. Now, Harry, 
urn to my workshop, and bring me a bladder which you 
will find hanging up near the door. And, Lucy, ran for 
Ae little pair of oeflows which is in your mother's 
dreiteiog-room." 

Harry broDight the bladder, and Lucy brought the bel- 
lows. They were curious to see what their father was 
going to show them; but 'just then the breakfast-bell 
rang. Their father could not show or tell them any 
thing more that motnutg, for he was forced to finish 
dressing himself as fast as he could, and the children 
helped him eagerly. One reason why they liked to 
oome to their father every morning, and to be taught by 
him, was, that he never tired them by forcing them to 
attend for a long time together. 

Ten minutes at a time he thought quite sufficient at 
their dge ; but then he required complete attention. 
"Whenever he found that they were not thinking of what 
he wiis teaching them, he would not say any more to 
them — he sent them away. Fot this they were always 
sorry ; and this punishment, or rather this privation, was 
sufficient to make them attend better next day. It very 
Miom happened that they were sent out of their fa* 

6* 
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tiier*8 room. Though he neTer taught tlMintii^ilflyiai ft 
16 called, yet he made what they leanied as intM^estiog 
./ to them as he coidd; and he made wock and play coma 
one after the other, so as to refresh them. He and their 
mother took care that Harry and Lucy should neithMr 
be made to dislike knowledge, by having tiresome, lonqg 
tasks, nor rendered idle, and unable to command their 
attention, by having too much amusement. Spoiled 
children are never happV' Between breakfast ai|d din^ , 
ner, they ask a hundred times ''What o'clock is it?'' 
and wisn for the time when dinner will be ready, mr 
when puddiug or apple-pie will come. And wlien dior 
ner is over they long (bi teartime, and so on. Or they 
viitsi have somebody to amuse them, or some new toys. 
From morning till night they never know what to do 
with themselves: but the whole long day they 9X», 
lounging abouti and troublesome to everybody, contin-» 
Ually wishing, or asking, or crying u>r soniething 
that they have not. Poor miserable creatures ! — Chil- 
dren who are hot spoiled will smile when they rea4 
this ; and will be glad that tiiey are not like these, but 

^ that they are like Harry and Lucv. Harry and Lucy. 
loved pudding and apple-pie as well as most people do $ 
but eating was not their only or their greatest pleasui^. 
Having acquired a love for readiug, and for knowledge 
of many sorts, they found contininlly a number of em-* 

f ployments and of objects which entertained and inter-, 
ested them. So Utat they were never in want of new 
toys or of somebody to amuse them. Jf any extraordi- 
nary amusement was given to them, such, for instance, 
as their seeing an elepnant, they, enjoyed it as much as 
possible ; but, in generali Harry and Lucy felt that they 
wanted nothing beyond their common, every-day occu- 
pations. Besides their own occupations and amuse- 
ments, there was always something going on in the 
house which entertained them ; they were now able to 
understand their father and mother's conversation ; liv- 
ing constantly with them {and not with s0rvanu),\hey 
sympathized, that is, felt along with their parents> and 
' made, to a certain degree, a part of their society. Fre- 
quently their mother read aloud in the eveniogs. Hany 
and Lucy were never desired to listen ; but sometimes 
they could understand what was read, and sometimes 
they found it entertaining* 
It happened one winter evening that tl^eir inothes 



n$9»t AKP L00T* ; e? 

bma to Fead a Wtemdk hook, wluoh ikef eoM noli 
miaiirstandy yet it seemed to amuse their father soraueh 
tbat they wished to know what it was about. AU thai 
they heard their father and mother, say to one aoothtf 
about it, made them sure that it must be entertainiBg; 
they left their map of Europe* whieh they had been 
putting together* and Luey went and JkM>ked over her 
mother's shoulder at the book, and Harry Waned on hi« 
elbows opposite to his mother, listening eagerly to try 
if he eoqid make out any meanhig; lait he cosld under- 
stand only a word or a short sentence now and then« - 

Their mother obsenred their ^twgevness to know what 
she was reading, and she was so good a» to inuoslate 
for them, and to read to them in English the passages 
which she tho^ght most entertaining. She told them, 
firstg^ what it was aboat« 

It was the account given by a trayeller of a higle 
mountain in Switzerland, and of the manner of living of 
the people by whom it is inhabited. Harry and Lucy 
turned to the map of Europe which they had been 
putting tog^her, and pointed to Switzerland as their 
mother spoke. The name of the mountain of which 
she was reading an account was mount PUtue, The 
name was taken, as their father told them^ from the 
Latin word Pileus, a hat, the top of this mountain being 
almost always covered with what looks like a hat, or 
cap of clouds. Different points or heights of this 
mountain are called by different names. The most 
curious, difficult, and dangerous part of the ascent hea 
between the point called the J.«5and another part call- 
ed the Shoktng Stwe* 

• ''O mother! read about the shaking stone,'^ cried 
Harry. 

** No, Harry, let mamma begin here, where there ia 
something about de ir^ bdlmfrmHM, I know the Eng*' 
lish of that, v«ry^iM «/fat0^«me«." 

Her mother began to read juat where Lucy's finger 
pooited. 

" * At the bottom of this road up to the shaking stonO' 
ia a bank which is covered with ytxv Go» strawberries 
from the middle of the summer tiH the 31st of Deoem*. 
ber, if the snow does not cover them before that time* 
And ^ey may be found even under the snow if people 
wfll ttdce the trouble to look for them* 

** 'Ail the jflr-4areaa naas. tbia t^oi ara called jter^sH 
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Mturtri s beofttise th^ seem to lmv6 been placed thm 
on purpose to shelter people from the storms. Some 
of tnem aflbrd a shelter of fifty feet in eircamferenee. 
*l%e nun cannot penetrate through the thick branches 
of these trees. The cattle are often seen gathered to- 
gether under them, even in the iSnest weather; but it 
genendly happens that a storm comes on within a quar- 
ter of an hoar after the cattte have ti&en shelter in this 
manner/ •• . 

** How do the cows or horses foresee the storm, mam- 
ma 1** said Lucy. 

** I do not know, my dear.*' 

''Let my mother go on reading, and ask all ^our 
<Iue8tiona afterward, Lucy,** said Haurry: 

'' If I can bnt remember them^^ said Lucy. 

"^ * From the foot of the mountain to the point where 
there is the village called Brundlen, the road is tolera- 
bly safe. The people can even drive their cows upr 
here; but with this precaution: two men |^o with the 
cow, one at the head and the other at the tail, and they^ 
hold in their hands a long pole, which they keep a^fways' 
between the cow and the precipice, so as to make a- 
sort of baduster, or rail, to prevent her from foiling. 

** * People are forced to walk very slowly on this roadr 
Halfway up, 3Foa cemeto a curious fir-tree. From tta 
t^ruttk, whi<m is eight feet in circumference, spread nine 
branches, each about three feet in circumference, and 
six feet long. From the end of each of these branches, 
which are about fifteen feet from the ground, there rises^ 
perpendicularly, a fir-tree. This tree looks, in shapes 

something like a great chandelier, with all its candles 

• # •.# ••• #,# •• 

The village of Brundlen is the highest and last village 
on the mountain. It stands at. the foot of a rock, from 
which enormous stones and fragments of nock f^quently 
roll down ; but the houses are so situate, under the prth- 
jeetir^ part oftk^ rock, that all which falls from it, bounds 
over without touching them. The inhabitants of this 
village possess about forty cows. Hie peasuits mow 
oidy those parts of the mountain where the cattle can- 
not venture to go to feed. The mowers are let down 
or drawn up to these places by ropes from the top of 
1^ rock ; they put the grass, when they 4iave ihowed 
it, into nets, which are drawn up or let down by the 
same it>pes^ wkenetv«r it is wanted. U is remaikabley 
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.IhattbA klndtf of grnw ttotd toto whii^ toe fiMwi in 
Hiese mountatooiit plaees are quite different IjQOin thoai 
which grow in 4he tow eountries.' ''— 

'^ My dear children, is it poQsihle that yott are intero 
•ated ahoui these gvaaae$ T* said their mother. 

^* Not mamma," said Lacji '* not much about tfa« 
graeeea ; hut I like that part about the mowers^ let down 
J^ ropes; and 1 like to hear it, just aa you read it to 
papa* 

^ * Round some of these stones, which have partly 
fallen or mouldered away, frows a flower which is a 
.very daogwre^a poisoA. At four or five feet distance 
from this jrfant Uie cattle perceive ita saaell, and. they 
Jeave %\it frass round it untouched. The flowers of the 
difierent kinds of this plant are of a fine deep blue, yel* 
low, or white. The white are the most uncommon ; 
and the poison of these^.ii is said, is the most daBger^ 
oua. Sk)me years ago a young man gathered some of 
ihese flowers, and held them in his hand while he de- 
acended the mountain to go to a dance. When he was 
sear the place where he was ta dance, he felt that his 
band was numb, and he threw away the flowers.. He 
danced afterward for jan. hour or twa with a yoaog 
womaa» holding her haod all the time ; he grew warm ; 
and the poiaon from the poisonous flowers, it is suppt^ 
aed, was communicated from his hand to hers ; for they 
both died that night.* " 

Harry and Lucy were shocked at this stor]^. 
. ** But, mother^" said Hany, *' do you think it is. true ^'^ 
. ^'.That waa the very thing I waa consid^ii^g," said 
his mother. 

Then his father and mother began to talk about the 
probability of its being true or ialse. 
• They looked back for the descnption of the flower« 
and for the Latin name, which their mother, knowing 
that the children would not understajod, had passed over. 
By comparing the name and description of this flower 
with those in botanical books, where the descnptipa 
wad accounts of the properties of plants are given, they 
found that the plant oi which they had beeu reading waa 
ft apeciea of aconite, called in English, wfdps-^fonej or 
monk^S'hood ; and, as several instances were mentioned 
of ite-poisonous and £alal effJbts, they were inclined to 
believe that the story of the young ouMEl and woman'* 
death might be true, % 



Intff se^iiig in sovie of tlw boliutf cal boeki in wlrieli 
her mother had been looking pretty coloured drawingB* 
or prints of flowers, asked whether she might look at 
then. Her mother said that she might at some other 
time, but not this evening; becavse Lucy could not 
attend both to looking at these prints md to what she 
heard read aloud. So Lucy shut the books, and she «nd 
Hsurry put them iiito their places again in the •bocAoase, 
. resolving that they would look at them together 4h0 
ike»t day, 

" Now, m^nma,^ said Harry, as they drew their seala 
close to her, laid setded themselves agahi to tisten; 
** now fyr the shakinj^ stone, mamma.'* * ■ *• 

Their kind mother began immediately, and^read on 
ae follows :— 

^ ' This stone is at the summit of the mountain (caS^ 
ed the Ober Alp); it overhangs the rock a little, and 
appears as if it would ftdl ; but this is reaHy impotsi^ 
hie, unless it were thrown down by a violent earth- 
quake. The stone is as large as a moaerate-sized house* 
When any one has the boldness to get upon it to lie 
down, and let their head overhang the stone, they wffl 
IM the sUme shake, so that it seems as if it were going 
to fall that moment. In 1744 the stone ceased te shaJce. 
About six years afterward, somebody discovered that 
this arose from a little pebble, which had fallen through 
a crack, and had remained under the stone. A man 
fastened a great hammer to a pole, and after frequently 
striki|»^ the pebble with t\te hammer, he succeeded in 
dislodging it. . Immediately the stone began to i^ake 
again, and has continued ever since to vibrate.* ** 

** How glad the mah who struck the pebble from un- 
der the stone must have been, when he saw.it begin tQ 
^ake again r saidHarry^ ^'IshbuldHketo have been 
tiiat man.'* 

"Now !,*• said Lucy, "could not have managed the 
great pole and hammer : and I would rather have been 
the person who first discovered that the pebble had got 
under tlMf stone^ and that it was the cause which pre- 
vented the stone from shaking; *' 

" O, but anytNQidy who had eyed could have seen that," 
said Harry. 

" And yet ail those people who lived in that country 
had eyes, I sui^^e,** sain Lucy; ^^but they were six 
years before they saw it.** 



*' Tt^ had 09€S €uuL na fye9^ said bejr mo^ber, ^mi- 
tog. 

r ^'That is l^uei I understaad what you mean, mam- 
ma/' said Lucy. '* I have read ' Eyes and No Eyes/ in 
VEveoingsat Home / and I lUie it very much* But will 
you go oi», mamma, if there is any thiiig more that is 
^entertaiiungVV 

^ There is.8omething moje that perhaps would «nter- 
tain you," said her mother j *' but I will not read any 
more to 3rou to-niffht, beeauae it is time for you to go to 
bed." 

^< ToHBOffflow Bight, mamma, will you read some moris 
tousJ" 

^I will not promise, my dear — ;perhaps I ms^ have 
something else to do-— or perhaps you ipaay not deserve 
atso wiell to^momcow. Whea to-morrow i\]^ght f:omes, It 
wijl be tinM> eiMHigh U> give you an answer." 



Tnt o^t memiflg^when Harry and Lucy went into 
their father's room, they toek care to have the bladder 
«iid .the bellews r^ady by the time that he was up» as 
he had promised to show them some experiments. 

" Now," said he, « we win fill this bUdder with air, 
by Uowing air into it witl^ the beUows." 

He put the end of the bellows into the neck of the 
bladder, and bid Harry hpld l^e bladder, and Lucy blow 
the bellaws. 

** It is now quite full, papa," said Lucy ; "I will tie the 
air in with a waxed string round the neck of the bladder 
—I know how to dp that^ Look, how full, ^d round, 
and tight it is." 

"Sa it ifi," said her father; **but Raw I want to let 
out some of the air that is in this bladder, without let- 
ting out all of it : how shall I do that f ^ 

'* I do not know," said Lucy ; '' for if I untie this 
string, I am afraid idlthe air that is in the bladder now 
would come out." , 

" That it certainly would," said her father. 

*' How shall we manage it 1" repealted Harry and 
Luey : alter considering for some time, Harry observed 
that, beyond the place where the bladder was tied, there 
was enough of the neck of the bladder left to admit thie 
nose of the bellows : he proposed that they should put 
in the end of the bellows, and tie the bladder round it. 
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■ttd then tmtief that tftriag -wiHk wliich Hkef^ad at tint 
tied the neck of the bladder. His father said thaitliifl 
would do, but that he Mronld show him what woald do 
better. He gave him a little pipe of wood, abeat two 
inches long, &at had a wooden stopper at one mid^ that 
could be easily put into the pipe, aiid -easily tdLen out. 
He told Hariy that this kind of pipe and alapper aie 
palled a spigot «ndfauc€i : he OMefled the ftmcet Into 
the neck of the bidder, so that he eould stop the wk 
from coming out of the bladder whien it was fw,and he 
could at any time let out the air, by taking away the 
peg or spigot. Then he let out a giHMit put 6>f ttie air 
that was in the bladder, till it was nearly empty, stopped 
the faucet again with the spigot, and then canted tike 
bladder to the fire. 

•' Now you will see," said their fether, «^ that the helit 
of the fire wiH sweH the sftvall quanti^of ^BirMmaiaing 
in the bladder, till it wiU fill as ^eat a space as that 
which was filled by all the air which we forced into it 
at first by the bellows. Here, Harryj take this to the 
fire while I shave myself.** 

tlie children held the Madder near the fire, but it did 
not swell out immediately ; and after they hsud held it a 
few minutes, they began to think that it would f^ener do^ 
as Harry said. His father told him that he orast not be 
so impati^t if he intended to try experiments. 
■ •'If you are tired of holding the bladder,"* said he, 
'*put it down on the hearth, leave it there, and go and 
do or think of something else ; and, in about a quarts 
of an hour, perhaps, it will begin to swell out.'* 

^* A quarter of an hour! that is a gveat while, indeed 1" 
said Harry. *• 

However, the (quarter of an hour passed while the 
children Were putting some little drawers of their fiathei^ 
in order. When they returned to look at the bladder, 
they saw that it was beginning to swell, and they 
watched it while ft gradually swelled. First xm» ftm 
of the bag opened, then another, till at last it was agaiQ 
.swelled, out mto the shape of a srlobe. 

"Thisis very extraordinary I*' said Lucy, "that the 
little — the very little air which papa left in the bladd^ 
should have swelled out to this size, without any thing 
being added to it." 

'' Without any thing being added to it T' repeated bar 
' father : ^ thiidc again, my dear.** 



** t have thm^ afrttin^ papa; bnt I aasure yon neUnng 
was added to the air : for we never opened the bladder 
after yon put in the-*-what do you call it ?— -which fas* 
tens it " 

** The spigot," said Harry. 

*♦ The spigot," said Lucy. " Well, papa, I aay nothing 
was addea to the air." 

'* I say, daughter, you are mistaken." 

*' Why, papa, we did nothing in ibie world hut hold 
the bladder to the fire, and leare it before the fire, and 
nobody touched it, or put any thing to it, or near it.'* 

Still her father said — 

" Think again, Lucy." 

She recollected herself, and exclaimed— 

** I know what you mean now, papa— heat«-Aeaf was 
added to it !" 

** Yes," said her father; " heat mixed with the air in 
the bladder ; and, by separating the parts of the air front 
each other, made them take up more room. Now take 
the bladder into a cold place ; hang it up here near the 
window, and let us see what will mippen." 

** I know what will happen, papa," said Lucy. " When 
the air in the bladder ^rows cold, it will take up less rotmu^ 

** It will contract," interrupted Harrv. 

^ And then," continued Lucy, ^* the bladder will shrink, 
and become less and leas, and it will fall in folds in a 
kind of loose bag, just as it was before we carried it to 
the fire. I shall like to see whe^er this will happen 
just as I think it will." 

Lucy hung up the bladder in a cold place, and watched 
it for a few minutes ; but she did not perceive any imr 
mediate alteration. 

'* It will be as long in shrinking as it was in swelling 
out," said she, ** and breakfast will be ready, I am afraid, 
before it shrii^LS." 

" I know a way of making it shrink quickly," cried 
Harry. 

"What is it t" 

" I will not tell you, but i will show you," said Harry. 
** You shall see what — you shall see." 

He ran out of the room, and soon returned with his 
little watering-pot full of cold water. 

" Now, Lucy," said he, " hold the basin for me under 
the bladder, that we may not wet the floor— hold it 
steady." 
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He poured cold water from the nose of the watering - 
pot 80 as to spriidLle the water all over the bladder, 
and immediately the bladder began to coUapMe, or shrink ; 
and soon, to Lucy's delight, it was diminisned to the size 
which it had been before it was carried to the fire, and 
it hang like a loose or flaccid bag. 

'* Papa, look !" said she, " look how much less room 
the bladder takes op now T 

^Then,*" said her father, '' something must have been 
taken away from what was withinside of it.** 

♦• Yes," said Lucy. 

" What was taken away I" 

" Heat," replied Lucy. 

'* What took away the heat V* 

" Cold water." 

^ How did that happen !" 

Lucy answered, she believed the heat went into the 
water — ^that the water must have taken away the heat 
of the air that was within the bladder. 

'* Attracted /" cried Harry ; " you should say that the 
water attracted the heat from the air." 

'' Well ! attracted,^ said Lucy ; — ** first, I suppose the 
bladder itself became warm, by touching the warm aur 
withinside of it ; then the water took, or — attracted, as 
you tell me 1 must say — some of the heat from the 
bladder; then the bladder attracted some more heat 
from the inside air ; and so on." 

"Accurately stated, Lucy," said her father; "now 
you have thought enough of all these things^— stay !*— 
before you go, tell me wluit you have learned from the 
experiments you have tried this morning." 

" Ejcperiments, papa !" said Lucy, smiling, and looking 
surprised — ^* I did not think that we had been trying ex- 
periments !-^I thought that only grown-up people and 
philosophers could try experiments." 

" There you are mistaken, my dear," said her father ; 
" an expenment is only a trial of any thing, or some- 
thing done, to find out what will be the consequence. 
You carried the bladder to the fire, or poured cold 
water upon it, to find out what would happen to the air 
withinside of it. Children can try some experiments 
as well as grown-up people can." 

" Papa," cried Harry, " I have heard you talk of Dr. 
Franklin— " 
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**And of Newton,** said Lucy. <'I heard some- 

** Very likely, my dear,'* interrupted her father ; ** but 
do not fly off to Dr. Franklin and Newton till you have 
answered the question I asked you just now. What 
have you learned from the experiments you tried this 
morning T'* 

After Lucy had recollected what she had seen and 
heard, she answered; — ^''I have learned that heat ex- 
panded or spread out the air in this bladder, and that 

** That is, the want of heat,*' interrupted her father. 

^ That cold, or the want of heat, made or let the air 
in the bladder grow smaUerJ** 

*' Ctmtracty^ said Harry. 

*' The same efTects would be produced by taking away 
heat, not only from the air in that bladder, but from all 
^ir,** said their father. " Now put the bladder in the 
place where you found it, and let us divert ourselves 
with something else. Can you cut capers, Harry ?*' 

** Yes, papa ; but first I want to say something : — How 
very little we learn every morning ! I looked at your 
watch when I came into your room, and it was just 
half after eight o'clock, and now it is nine. So we have 
been here half an hour — ^half an hour 1 — I can scarcely 
believe that we have been here so long, papal'* 

" Then you have not been tired, Harry!'* 

" No, not at all ; but I am afraid papa, that if we 
learn so very littie every day, we shall never get on." 

*' You need not be afraid of that, my dear ; learning a 
little, a very Uttle, accurately, eveiy day, is better tiban 
learning a great deal inaccurately.*' 

^ A httle and a little every d^ regularly, makes a 
great deal in many days,'* said Lucy; ^I have found 
this to be trae when I have been at work, and when 1 
have done but very little each day." 

'*But when shall we get to the barometer!** said 
Harry. 

" Ohi is that what you mean !" said his father—" pa- 
tience, my boy ! — patience till to-morrow !" 

" Patience till to-morrow I must have, for I cannot 
help it,'* said Harry, sighing — " I wish to-day was over.** 

" No," said Lucy, ** you need not wish to-day was over. 
Recollect, brother, that we have a great many pleasant 
things to do to-day. I am sure, Harry, you cannot wish 
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tfiat tkis erening was over, because von kaow— though 
mamma did not promise it — ^if we desenre it — as 1 am 
sure we shall— -rae will read to us some more of that 
entertaining man*s travels.** 

Durinfr this day, Harry and Lucy were attentive to 
every thing that they had to do. It snowed, so that after 
they had finished their lessons they could not go out, or 
. take as much exercise as usual ; but thev wanned 
themselves by playing at hide and seek, and at battle- 
door and shuttlecock, and at ball, at which they were 
allowed to plav in an empty gallery, where they could 
do no mischief. 

The evening came, and they were eager to know 
whether their mother would read to them this night. 
She smiled when Lucy brought the book to her, and 
aaid-~ 

''Yes, my dears, you have both been attentive to 
every thing you had to do to-day, and I shall be glad to 
give you this pleasure ; but first I must write a letter." 
*' while you are writing, mamma," said Lucy, *' may 
we try if we can make out any of this French! here 
is something that you missed about U statue ei la caveme 
—the statue and the cavern — ^which looks as if it was 
entertaining ; and I wish I could make it out — ^may I try, 
mamma V 

'' Yes, my dear, ^provided you do not turn me into a 
dictionary; because I cannot write my letter and be 
your dictionar3r at the same time." 

Without their mother's assistance, Harry and Lucy 
made out, pretty well, the sense of what they wanted 
to read ; and, as soon as their mother had fimshed her 
letter, Lucy began to tell her all that they had trans- 
lated. 

^ We have found out, mamma, that it is an account of 
a man of the name of Huber, who wanted to go into a 
cavern, in a rock of black or blackish stone (noir&tre\ 
to see a statue called Dominiqw^ which was of white 
stone, and seemed to be about thirty feet high, — ^above 
twice as high as this room, mamma ! But no one had 
ever been able to get to this statue, the way to it was so 
dangerous; they could, however, distinguish plainly 
that it was the figure of a man*— doing something on a 
table— 

« * 4Aoimi/i mar uns tsbls,*-^ 
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* Mamma, you must, if ymi piease, be so good as to tell 
us what acamdS is ; for we could not find it in the dic- 
tionary." 

** It is just what Harry is doing at this moment- 
leaning his elbows on the table." 

'* Oh, now I understand it perfectly. The figure of a 
man, leaning with his elbows on the table, lus legs cross- 
ed, and seeming to guard the entrance of this cavern. 
Well, ma*am, nobody had ever been able to get to this 
statue — ^I told you that." 

'* True, my dear ; therefore you need not tell it to me 
again." 

" Very well, ma*am — but this man, of the name of 
Huber, who was a very courageous person, was deter- 
mined to get to the statue. 80, finain|[ that he could 
not clamber up from the bottom of this rock, he had 
himself let down from the top, by a long, a very long 
rope, which he tied, I suppose, round his body ; but it 
does not say so. When he was let down — what do you 
think he found ? He found — how provoking ! — that the 
rock overhung the cav€m so much, that, as he hung 
down this vray, like m plumb line, as Harry says, he never 
could reach the entrance of the cavern, which was far 
in, far under the rocks ; so he was forced to call to the 
people to draw him up again. But he had seen enough 
to be almost sure that the statue was really a statue of 
a man, and not a white stone, that looked like a man, as 
some people thought it was — So— then there is some- 
thing about the statue's not being ^ Touvrage fortuit de la 
nature* — that we could not understand, so we missed it. 
80 the man, Huber, got a pole, to the end of which he 
fsustened a hook, which he thought he could hook into 
the rock and pull himself closer and closer to the en- 
trance of the cavern, and so get in — so — " 

" But, my dear, leave out *o— do not» sew your story 
together *o." 

" Soj ma*am — I mean — he waa let down a second time 
— ^but, oh! now, ma'am, the terrible thing!— the rope 
twisted and twisted continually; his weight was more 
than the rope could bear, and it broke, and he fell, and 
was dashed to pieces !" ^ 

" Poor man ! Was not he very courageous, papa !" 
«aid Harry—" I admire him very much." 

*^ He was courageous, certainly," said Harry's father ; 
** but, before we Mmire him very much, we should con- 
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•ider what his motive was, or what good he oould do tj 
hazarding his life. If it was with the hope of bein|f of 
any great service to himself or to any one else ; if it 
was to accomplish any useful or generous purpose, I 
should admire a man for risking bis life : but 1 cannot 
admire him for running the chance of breaking his neck 
merely to see a statue, or to find out whether it was 
the statue of a man or a white stone. I remember that, 
when 1 was at Clifton some years ago, a boy was 
dashed to pieces by falling from a high rock, to which 
he had climbed to look for a bird's nest. A few days 
after this accident happened, I saw another boy climb 
to the same place in search of the same nest— this was 
folly, not courage.'' 

" It was, indeed,'* said Harry — *^ but, mamma, will 
you be so kind as to read onV 

*' Next comes," said their mother, " an account of 
the traveller's finding, in the wildest part of the moun- 
tain, a hut, inhabited by ten or twelve children, who 
lived there with a dog which looked more savage than 
themselves — they took care of a flock of goats, and 
lived chiefly on the milk of the goats. As soon as a 
stranger appeared on this part of the mountain, the 
children ran away, and shut themselves up in their hut, 
and sent their dog after him — a dog he might be called, 
because he barked, but he was a peculiar and hideous- 
looking creature — " 

'^ Is this all, mamma,*' said Lucy, as her mother stop- 

Eed, '' all that the man tells about the children 1 — I wish 
e had told more — I want to know how these children 
lived together, and whether they quarrelled, like those* 
in ' The Children's Friendt'* who asked their father to let 
them live by themselves, and govern themselves for one 
day — only for one day ! — and what difficulties they cot 
into!" . 

" Yes," said Harry ; " but those children made them- 
selves sick by eating and drinking too much, and they 
quarrelled, because they had nothing to do but to play 
all day long ; but there was bo danger that these poor 
children on the mountain should eat too much, for they 
had scarcely any thing but goat's milk, and they must 
have bad enough to do, as there was no one to do any 
thing for them-*-but, papa,'' cjontinued Harry, aft^ 

• Les fliMaps fwi ▼eujeutas goafeoMr. 
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tMnkinf tor a minute, " I want u» know wto waa king 
amon^ them, and I want to know what laws they made 
for themselves, and what prniishments'they had; for 
they oould not have gone on long without eome laws, I 
am sure." 

'*Pray, what would have been voiir lawe^ Hurry!** 
«aid his father — ** I give yon a week to consider oi it— 
you and Lucy may consult together — ^now let ua go on 
with * The TrwMtr's Wonders^ " ^ 

*' I do not find anjr thing else worth reading to yoUf 
my dears," said their motl^er, ** except an account of 
the manner in which these mountaineers are taught to 
walk in dangerous places \ and an account of the honesty 
of the people, in preserving for the hunters the game 
which belongs to ^m." 

** Ha ! I shall like to hear that ; we must remember 
honesty the first thing in our lawa," said Harry. 

** There are six hunters, who divide among tiiem- 
selves and among the inhabitanto of the mountain all 
the game which they kill ; and, in return, they are fed 
for nothing in the cottages. They undergo great labour, 
and %o into dangerous places in pursuit Si the goato and 
cocks of the wood. When these animals are shot* they 
often roll down from the highest rocks to the valk^ys 
beneath; and the peasants, who live in these valleys, 
when they find these dead birds and beaate, take care 
of them, and faithfully return them to the huntora. If 
this was not done, the hunters would be obliged to walk 
many miles to pick up the game which they kill. You 
see that this honesty is useful to all the peo|de who 

rraetise it — so is honesty in all cases ; therefore, Harry, 
think you will do right to remember it first in your 
laws." 

'^ So I will," said Harry. '* But now, mamma, will 
you go on to the part which tells how the people learn 
to walk in danfferous places ?" 

** I am afraid it is too late to read any m(Hre to-night,** 
answered his mother, looking at her wateh. ^ Good- 
night, my dear children — ^we must put off the account 
of the walking till another time." 



'*Now for the barometer!" said Harry, as ko 
into his father's room in the moraiBg* 
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** Not yet, my dear boy,'* said his father ; ^ jrou must 
know something more before you can understand the 
barometer." 

Harry kwked disappointed for a moment ; but recover- 
ing himself, he turned to observe what his father was 
doing. He was filling the bladder with water, to meas- 
ure how much it would hold : it held five quarts, that is» 
ten pints. 

"If yoji fill it ever so often, you cannot force more 
water into that bladder, can you V* said his father. 

** No, certainly not ; for, if we try to put in any more 
water, it will run over,'* Hud Lucy. 

" Then you find,** said her father, '* that we cannot 
fofoe the parts of water nearer to each other, as you 
did those of air — water differs from air in this respect.*^ 

** Yes," said Lucy, " for when you poured water upon 
the bladder, the air withinside took up less room than 
before ; therefore, the parts of the air must have come 
nearer together." 

'* But, perhaps, father," said Harry, " if this bladder 
was strong enough to bear our pressing wat^ into it, 
we could force more in : if you were to take an iron 
vessel, and try to force water into it, would it not be 
possible to squeeze the parts of the water closer togeth- 
er, by pressing down the top of the vessel ?" 

" No, my dear," continued his father ; ^ if a vessel 
had a top, made to screw into its mouth, to fit it exact- 
ly ; and if water was poured into the vessel till it came 
to the very mouth of it, you could not squeeze the 
water down by screwing the top on. If you force the 
cover to screw on, the water will make its way through 
the screw till the cover is screwed quite down, or it 
will burst the vessel." 

"Burst the vessel!" cried Lucy — ^'Van iron vessel, 
papa ! — Is that possible t — I should like to see that ex- 
periment — ^but I believe it would be dangerous, because, 
when the iron vessel bursts, the bits of it might be 
thrown against us, and hurt us — papa, I remember your 
giving mamma an account of some vessel that burst 
from having too much hot water— too much steam, I 
mean, in it." 

^ Yes, because heat was added to the water," said 
Harry — ^" water in the teakettle boils over when it is 
made .very hot ; and I suppose that if the top of the 
teakettle was screwed down so tight that no steam 
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could get out, and if the spout wis stopped in such « 
manner that the steam could not come out there, the 
teakettle would burst.'* 

" Yes,'* answered his father. 

** Then there is a way of sweUiog water by heat 1^ 
said Lucy. 

'Mt is not the water which swells,'' said her fother ; 
'' while it continues water, it does not swell ; but when 
heat mixes with it, or when it becomes what we call 
steam, or vs4>our, then it swells, and takes up a gieat 
deal more room than it did before.'' 

*^ But there was sometluiig I was in a great hurry to 
«^y," cried Lucy, *' aud now I have forgotten it — ^talk- 
ing of the boiling over of the teukettle put it out of iliy 
head." 

'^ You mean the boiling over of the water in the tea- 
kettle," said her father. 

'' Yes, papa : but what was I thinking of 1" said Lucy. 

*' Recollect," said her father, " what you were thinK- 
ing of just before we spoke of the teakettle, and then, 
perhaps, you may recollect what you want to re- 
member." 

'* We were talking of the swelling or not swelling of 
water by heat — 0, 1 recollect what it was !" said lAicy 
— '' I know a way, papa, of swelUng or expanding water 
without heat." 

'* What is that way 1" said Harry. 

'^ There is a way, I assure you, brother; and you 
know it, or, at least, you have seen it, as well as I — 
don't you know that when water is frozen it swells ?" 

" How.do you know that, sister 1" 

'* I know that bottles, filled with water, often burst 
when it freezes," said Lucy ; '* I assure you I have seeyi 
the water-bottle in my room broken by the frost." 

" That bottle had a very narrow neck," said Harry : 
" bottles or jugs that are as wide at the mouth, or 
wider, than elsewhere, do not burst when the water 
withinside of them is frozen — ^the jug in my room never 
bursts, though the water is often frozen in it." 

" What is the reason of that, do you think I" aaid her 
father. 

*^ Because there is room for the ice to expand," said 
Lucy. 

" But does the ice expand, papal" said Harry. ^ 

His father answered— *' At the moment of ireesingt 

D3 
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the parts of ice are found to be farther from one another 
than the parts of the water were.** 

''Does cold get between the parts of the water !^ 
said Lucy. 

''No, no,'' said Harry — ^'^cold is not a thing; papa 
told us that it is only a word that expresses want of 
heat ^ 

'' Call it what yon will," said Lucy, *' but still I do not 
understand — what is it, papa, that gets between the 
parts of the ice, and makes it take up more room, and 
at the moment it freezes t'* 

" I do not know, my desur," answered her father. 

'* You don't know, papa ! — I thought you knew every 
thing." 

" No, my dear," said her father—** there are a great 
many things of which 1 know as little as you do — ^it is 
difficult to know any thing well. Upon this very sub- 
ject, of which you were speaking, there are different 
opinions; and I do not like to tell you any thing of 
which 1 am not sure." 

*' But, papa," continued Lucy, **one thing you can 
tell me, or 1 can tell you, that ice is the same thing as 
water, and water is the same thing as ice, is not it so t 
except that one is fluid and the other solid." 

** Not quite the same — ^water is ice, with heat added 
to it, and a little air." 

**Then I should have thought," said Lucy, ** that 
water ought to take up more room than ice." 

"Why, my deart" 

** Because water is ice, and something more— some- 
thing added to it. We saw, when we heated the blad- 
der, the hot air took up more room than cold air, because 
it was air and something added to it; for the same 
reason, I should have thought, that if you add heat to 
ice, and so turn it into water again, that the water 
should take up more room than the ice ; because, / say,'^ 
cried Lucy, strucgling to explain herself, *' the water is 
ice, and sometnmg more — ^heat is added to it, you 
know." 

** 1 understand you, my dear," said her father, ** and 
what you say is very reasonable. I should have 
thought as you do if I had not seen the experiment 
tried ; but we find from experience that this is not the 
qase* However, try the experiment for yourself." 

**So I will, papa^" cried Lucy. **So we wUl, and 
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this very night, too, if it Areezes ; and I hope it wil 
freeze ; for, though 1 don*t like the cold, I shall like very 
much to try this experiment ; and I have a little bottle, 
and I will fill it with water, put it out of my window, 
and in the morning I dare say we shall find it burst/' • 

" So it will,*' said Harry, ^ if the neck is narrow." 

** But," said his father, '^ I can give you a bottle with 
a very wide neck ; if you fill this with water op to the 
neck, either the bottle will break, or the ice wiU not 
only fill the bottle, but will shoot up through the neck 
of the bottle like a stopper." 

" But what you wanted to try, 1 thought, was whether 
water takes up less room than ice,^' said Harry ; ** so, to 
make the proof quite exact, you should take the very 
ice that has been frozen in the bottle, and melt it, that 
is, put heat to it ; and then, when it is water again, try 
whether it takes up more or less room, or the same that 
it did before." 

" Remember you must melt it with a gentle heat, else 
the heat might evaporate some of the water," said their 
faUier. 

" We will take care, papa, and we will try all this," 
said Lucy. *'I love tiying experiments, especially 
when we do it together, and when you, papa, are inter- 
ested about them as we go on." 

*' Yes, and 1 love to have something to do, and some- 
thing to think of," said Harry. 

*' And something to feel eager to go to again the next 
day," said Lucy ; ^ 1 like to feel curious to know how 
the thing will turn out." 

" Well, now turn out of my way, my dear," said her 
father, ^ fbr you are so close to my elbow that I cannot 
whet my razor." 



It happened this day that Lucy found, in one of her 
drawers, a number of horsechestnuts, which she had 
collected in the autumn, and which she had intended to 
plant ; but having forgotten them, they had lain in this 
drawer for nearly six weeks, and they had become a 
little moiddy. Lucy, finding that they were spoiled, 
threw them into the fire. A few minutes after she had 
thrown them into the fire, she was startled by hearing a 
noise, as loud as the noise made by a popgun, and she 
saw bits of coal, and fire, and chestnut, thrown out on 



84 HARRY AKB tTOY. 

fho etrpet, to the distance of a yard from the hearth 
While she was stooping to pick up these bits, another 
pap was heard, another chestnut hurst, and more bits of 
coal or fire were thrown out, and one of them hit her 
arm and burnt her a little. Nobody was with her — she 
ran into the next room directly, knowing that her father 
was there, and she called him, and UM him what had 
happened, and asked him what she should do. He 
went immediately, and took aU the chestnuts out of the 
Hre. Harry and his mother came while he was doing 
this : they were glad that Lucy had not been much hurt, 
and that no mischief had been done. Her father then 
explained to her the cause of what had ha]^iied ; he 
toui her, that the heat of the fire, mixing with the water 
in the wet or mouldy chestnuts, had turned the water 
into steam, which takes up more room than water; and 
that the steam, being confined b^ the outer skin of the 
chestnuts, had, to make room (or itself, burst through 
that skin, and had caused this sudden explosion. 

After having explained thi» to Lucy, her father gave 
her an account of an accident which had happened to 
him when he was a child. He told her tiiat he had 
thought that he could make a large lead pencil, such as 
he had seen used for ruling children's copy-books ; — ac- 
cordingly, he put some lead into a fireshovel, and bid 
his sister hold it over the fire to melt. In the mean- 
time he fixed upright a bit of elder-tree, out of which 
part of the pith had been scooped. The wood was not 
guite dry ; when the lead was melted, he took the shovel 
from his sister, and poured it into the hole in the piece 
of elder from which the pith had been scooped : but, to 
his great surprise and terror, the melted lead was driven 
out of the wood with such force as actually to strike 
against the ceiling. None of the lead struck his face ; 
but had he been looking over it, probably his eyes 
would have been, burnt out* 

^ So you see, my dear Lucy," concluded her father^ 
'* that It is particularly necessary that children should 
be careful m trying experiments, as they are not ac- 
quainted with the nature or properties of the things with 
which they meddle. When I iilled the bit of wet elder- 
wood with hot lead, I did not know or recollect that 
the heat of the lead would turn the water into steam, 
and the expanding suddenly of this steam would cause 
an explosion." 
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This story IvoHght to Harry's recollection an acooui 
wkich his mother had read to him of another aecident. 
Lucy had not been present when this was read, and het 
brother now ran for the book and showed her the pas- 
•age. She began to read — and it was as follows : — 

•* • At the caraion^foundry in Moorflelds— * " 
- Locy stopped at the first line, and said that she did 
not know what was meant by a camion-fowidry, and 
she did not know nHiere Moorlields is. Her father 
told her that M oorfields is die name of a part of London ; 
and that a cannon-fonndry is a f^ace where cannon are 
mad#*"-a foundry is a place where tnetals are melted, 
and cast into diFfferent shapes. The word is taken (torn 
the Prencfh word fondre, to melt. 

Lucy had seen a cannon; therefore now she quite un* 
derstood this first line of what she was going to read : 
Harry was raiher impatient at her requiring so long an 
explanation; bat her father said she was right not to 
go on without understanding completely what she heard. 
Lucy then read-*- 

** ' At the caABon-fonndry in Moorfields, hot metal was 
poured into a mouM that accidentally contained a small 
quantity of water, which was instantly converted into 
steam, and caused an explosion that blew the foundry 
to pieces. A similar accident happened at a ftmndr3r in 
Newcastle, which occurred from a little water having 
insinuated itself into a hoUow brass ballthat was thrown 
into the melting-pot.' " 

Lucy was astonished to hear that water, when turned 
into steam, could have such force ; from the foots which 
she had just heard and read, she perceived that it is ne- 
cessary to be careful in tryin|^ experiment, and that it 
is usenil to know the properttes of bodies, that we may 
avoid hurting either ourselves or other people. 

This evening it was a frost. Harry and Lucy saw 
that the quicksilver in the thermometer was at the 
freezing point. They determined now to try the ex- 
periments which they wished to try, about ice and 
water. Their father gave them a wide-necked bottle, 
and Harry filled it up to the bottom of the neck, leaving 
the neck empty : but he did not coilc it. At the same 
time, Lucy took a common lavender-water bottle, that 
had wide shoulders and a very narrow neck ; this she 
also filled up to the bottom of the neck, leaving the neck 
empty. Harry next filled a common vial bottle up to 

o 
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Um mouth, stopped it closely with a coik, and tied thtf 
cork down strongly to the neck of the bottle. They 
hong aU these bottles out of doors on the same place or 
the north side of the house. 

Their father went this day to dtne with a friend at 
some distance from home 9 he was not to return till the 
next day at dinner-time ; so that the next morning, be- 
fore breakfast, they missed their accustomed lesson from 
their father, for which they were sorry. Lucy observed 
that her fiither*s room looked dismal without him : wad 
as there was unusual silence there, which the chikbren 
did not like, they went off to the gallery, and comlbrted 
themselves by making as much noise as possible, gal- 
loping up and down the gallery, and playing at hare and 
hound. It was snowmg, so that they coi^ not go out 
to look at their bottles ; and it continued to snow fov 
some hours, till long s^r the time when' they had 
finished the day*s lessons with their mother. At last 
the snow ceased ; and, as the sun began to shine, the 
children were now afraid that the water in their bottles 
might, if it had been frozen, be soon thawed ; therefore 
they put on their hats and greatcoats as fast as they 
could, and ran out to the wall on the north side of the 
house, and to the place where they had hung up their 
three bottles the preceding day. They found that the 
lavender-water bottle, and the bottle that was tightly 
corked, were broken; but the bottle with the wide 
mouth had not been broken. The ice had swelled out 
through the neck of the bottle, and some way above it, 
looking like a stopper. This bottle they brought into 
their mother's dressing-room, who put it upon a saucer 
in a warm place, and they left it there, that the ice might 
melt. In the meantime, they went to help their mother 
to paste some prints into a large paper book. They 
were longer at this work than they had expected to be ; 
they had but just finished it when the dressing-bell rang ; 
then they recollected suddenly their experiment, and 
they said they must go and look whether the ice was 
melted ; but their hands were now covered with paste, 
and their mother advised them first to wash their hands 
and dress themselves, that Uiey might be sure to be 
ready before their father should come home to din- 
ner. 

Harry and Lucy ran away, saying — ** Which will be 
dressed first 1'^ And in a few minutes they came hurry* 
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Itig- from their Afferent rooms, eager to get to their 
mother's dres6ing*room. 

*« I'm ready I 1 was here before you !" cried Hany« 
'bursting in. 

** Gently, gently, ray dear Harry," said his mother, 
'* and shut the door after you." 

'* Lucy's coming in, ma'am — ^ha! Lucy, I was here 
first." 

" But I had a great deal more to do, brother," said 
Lucy. 

Her mother turned and looked at her as she came 
into the room, and observed that Lucy's hair was not 
combed smoothly, and that one of her shoes was un- 
tied — 

" And your hands, Luc^ !" said her mother, " they are 
not clean^^what is ail this upon your hands V 
) ^ Only the paste, ma'am, with which I was pasting 
those prints ; but I did wash my hands, I assure you, 
mother." 

** Yes ; but you did not wash them well, 1 assure you, 
daughter — so go and wash them again before you do 
any thing else ; you must not neglect to keep yourself 
clean and neat. This pocket-hole of your frock is torn 
almost from the top to the bottom." 

"Yes, mamma; I tore it as I was coming down 
stairs ; it caught upon a nail in the passage." 

** Go and pvJt on another frock, and mend this pocket- 
hole, before you do any thing else, Lucy," said her 
mother: — '*It is more necessary that a girl should be 
clean and neat, than that she should try experiments." 

Lucy blushed, and went away to do what her mother 
desired. 

^ Mamma, I am sure it was partly my fault," said 
Harry, *^ because 1 hurried her too much : but, to make 
amends, I know what 1 will do for her." 

Then he ran for a pair of pincers which his father had 
given to him; with some little difficulty he took the nail 
on which Lucy's frock had been caught out ; and with 
some little difficulty, Lucy washed the paste off her 
hands, and mended her frock. 

When they went to look at their experiment, they 
found that the ice which they had left in the bottle was 
quite melted, and that the water had simk to the place 
where it had been before it was frozen. The top of the 
-water just came to the bottom of the neck of the bottle. 
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8oihey were conyinced that water takes up less room 
than ice ; or, in other words, that water, when it is fro* 
zen, takes up more room than it does when it is not fro- 
zen. When their father came home this day to dinner, 
Hany and Lucy told him the result or end of their ex- 
periments ; and they said Uiat the experiments had tum^ 
ed out just as he had foretold that they would. Their 
father said that he was glad that they had tried the ezj* 
pehments, and had satisfied themselves of the truth. 

After dinner the children ran eagerly for the wide- 
necked bottle, that they might show their father that the 
water was realli/ exactly at the place where it was be- 
fore it had been frozen. They had left the bottle <m 
the hearth, in their mother^s dressing-room : and as they 
knew exactly the spot where they had left it, they 
thought they could find it without a candle, especially 
as they expected that there would be a little glimmering 
light from the fire in the dressing-room. Howerer* the 
fire being almost out, they could scarcely see their way ; 
they felt about near the corner of the chimney, but no 
bottle was there ; they felt water on the hearth. 

*' Oh ! our battle is broken V^ exclaimed Lucy*-*' Who 
has done this V 

*' Are you sure it is broken ? — maybe it is not," said 
Harry ; ^ 1 will open the shutters, and then we shall see 
by the moonlight.** 

He drew up the curtain, unbarred and opened the 
shutters; then they saw, alas! that their bottle was 
broken. The dog was lying before the fire, and, in ta^ 
king his customary place, had thrown down the bottle. 

*' Oh, our dear, dear, wide-necked bottle, with which 
I intended to do so many things !" cried Lucy. 

" Fy ! fy ! naughty dog ! — down ! down, sirrah !" cried 
Harry, as the dog, now awakening, attempted to leap 
up and caress him ! — ** Down, sirradi !" 

" But don't call him sirrah ! Don't be in a passion 
with him," said Lucy: — ^•* lie did not know — ^he did not 
mean to do us any harm : it was our fault for leaving 
the bottle here just in his way. Come here, poor fel- 
low," added she, as the dog was slinking away asha- 
med. Harry, ashamed too of his anger, joined Lucy in 
patting him, and both he and his sister were now pleased 
with themselves for bearing their disappointment with 
good-humour. The moon shone full on the window, 
and Harry, as h» went to close the shutters again, catt- 
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ed Luoy to look at *' the beautiful sky, and the gloriom 
BuiBber of bright stars in the heavens." 

Lucy, as she looked and admired them, recollected 
something she had read in Sandford and Merton, about 
the names and places of the stars ; the polar star, and 
Charleses wain, and the great bear, and the little bear. At 
the time when she had read it she had not understood 
it, because she had never observed the places of the 
stars in the sky; but this night she and Harry read over 
that part of Sandford and Merton again ; and when they 
looked at the stars, and compared them with the de- 
scription, they understood it perfectly : — ^they went on 
to read the account of the use which little Sandford 
made of his knowledge of the stars, when he lost his 
way one night in crossing a great moor between his 
father's house and his uncle's. 

Harry and Lucy were glad that they had found some- 
thing entertaining to read to themselves ; because their 
father and mother were both engaged with their own 
employments this night, and could not attend to them. 
While they were reauding, Lucy wanted her pencil to 
draw for Harry the figure of Charles's wain, and to make 
the mvp of the sky, with dots for each star, which 
Tommy Merton had proposed to make. But Lucy had 
not her pencil in her pocket; she had left it in her 
mother's dressine-room, on the chimtiey-piece, as well 
as she recollected, and when she went to look for the 
pencil by the fire-light, she saw the pieces of her broken 
DOttle : she had a great mind to put them into the fire, 
for she knew that glass would melt if it was put into 
the fire. She recollected the print of the glassblower 
which she had seen in her '* Book of Trades,^ and she 
wished much to see glass melted. But recollecting also 
at this moment that she had done mischief by throwing 
the chestnuts into the fire, she determined not to throw 
this fflass into the fire without asking first whether it 
would do any harm. So she carried the broken glass 
carefully to the room where her father and mother were 
sitting, and she asked if she might put it into the fire. 
Her father, pleased by her prudence, was so good as to 
leave what he was domg to show Lucy what she wished 
to see. He put the bits of glass into the hottest part 
of the fire, and in a few minutes the glass became red- 
hot. Then he sent Harry to his workshop for a pair of 
pineen. Hany knew the names, and shape, and places 

8* 
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oi ad his fatiier's tools ; so he easily fottud the pinccit, 
and he brought tbeiu. Lucy blew the fire till it betaae 
of a wkke heat ; then her father took the thick part of 
the bottom of the glass out of the fire. It was now 
melted into a lump ; he held it by one eoA with the hot 
tongs, and desired Harry to take hold of the ether end 
of the glass with the pincers, and to try to pull it out as 
far as he could. To Lucy's surprise* the glass was now 
so soft and^yieldinff, that Harry pulled it out as eastty as 
he could have puued out warm sealing-wax; and he 
drew out the glass across the Uttle table at which his 
mother was sitting. When drawn out, the glass looked 
like a thin shining thread — like what is called spym tugmr 
— ^that is, sugar which has been heated and melted, and 
drawn out in a similar (or like) manner. 

Harry and Lucy were entertained by seeing this, and 
th^y asked several qnestions about the manner in which 
different glass things are made — they asked, ibr instance^ 
how the panes of glass which they saw in windows are 
made ; and how looking-glasses are made : and they 
wondered how the cut glass, or that which they saw in 
chan^leliers, is made — but their father told them that 
they lould not possibly learn so many things at once. 
That, perhaps, at some future time, he should have an 
opportunity of taking them to see a glasshouse, and of 
showing them how different kinds of glass are inade. 

'* To-morrow, papa, will you take us V said Lncy, ^ or 
next week T* 

" No, neither to-morrow, my dear, nor next week— 
you must not see, or attempt to learn, a variety of 
things at once, else you will leiam nothing well, but wiU 
only have a jumble of things in your head. Now go t« 
bed, my dear children." 

Then Harry put the pincers into their place, and 
threw the bits of glass into the fire ; and Lucy put \ff 
their books, their pencil, and paper, and their map of 
the stars : they were careful to put all these things int« 
their places, because their mother had advised them not 
to make it troublesome or inconvenient to show them 
experiments, or to let them amuse themselves in tht 
same room with her and with their father. 

** Now we have put ail our things into their plactta, 
mamma,'* said Lucy ; " and after we have gone to bed, 
you will not have the trouble of doing that for us. Good 
night; You will like that we shoidd try expeiiments 
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another time, I hope, maiBma, beciause we have not 
been troubleaome." 



In the moniing, Harry and Lucy went to their father^ 
room ; and Harry observed that they had lost a dav by 
their father's not being at home. *' So now/' added he, 
'* we must make up for it, and gH on to the barometer." 

Luey was at this instant mixing up ihe lather for her 
father, who was goinfi to shave. She took a tobacco- 
pipe, and blew a bubme into the air ; and when it burst, 
she said — 

'* l>Oj Harry, let me ask one more question about a 
bubble. Papa, when a bubble bursts, does the air which 
was withinside of it stay where it was, or what becomes 
ofitr 

^* I believe that it does not stay exactly in the same 
place where it was," said her father : " it spreads and 
mixes with the rest of the air in the room* It is sup- 
posed that when there is less air in one place than m 
another, the air which is collected in the place which 
contains the most of it, rushes into that which 4:ontains 
tiie least of it." 

^' But what makes aome places fuller of air than oth- 
ers!" said Lucy. 

Her father said that he did not know ; but he reminded 
Lucy that air can be squeezed into a smaller space than 
it usually occupies. 

** Why, it occupies the whole world, does it not 1" 
aaid Harry. 

'* No, brother, not the whole world, you know ; for 
stones, and trees, and animals have places in the world; 
but the air is all round us, and is in every place where 
there i» nothing ^e." 

" That is true, or nearly true, Lucy," said her fathec 
^ Harry, do you know any other name by which people 
sometimes call the air that is all round us I" 

Harry said that he did not recoUect any other name 
lor it ; but Lucy said that she believed the air round us 
is sometimes called the aCmosphere ; and she said she 
had heard people speak of the pressure of the atmoephere, 
but that she did not clearly understand what they meant. 

" Take tiiis hand fire-akreen, my dear," said her fa* 
ther ; " move it upwards and downwards, and baektmds 
and forwards. What do you leell" 
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** I fee] that I cannot move it quickly,'* said Locy. 

** What prevents you ? — Let Hany answer." 

*' 1 believe it is the wind," said Harry. 

'* There is no wind in the room," said Lucy. 

*' But when she moves the skreen iNtckwards and for- 
wards 1 feel a wind," said Harry. 

** It is the moving the skreen which puts the air in the 
room in motion. You will feel the air or atmosphere 
in any part of the room if you move against it," said her 
father. *' Take this little parasol, open it — half— do not 
fasten it up ; now run with it against the air, holding 
the outside of the parasol from you." 

Harry did so, and found that as he ran, the parasol 
was closed by the air in the room, against which be 

{>ressed. Then his father bid him stand on a chair, and 
et the parasol fall when it was shut ; and it fell quickly. 
He then opened it ; and when it was open, Harry let it 
fall ffom the same height. It now fell very gently; 
and Harry perceived that it fell slowly, because, when it 
was open, it was resisted by the air underneath it in fall- 
ing : he also observed that the parasol, as it fell, made m 
unmt^ as he said. 

His father then cut out of a card the shape of a wheel ; 
uid he cut the card in several places from the outside, 
or circumference, towards the centre, and he turned these 
bits of cards sloping, so as to make a little windmill ; 
he put a large pin through the centre of it, and stuck 
this pin into the uncut end of a pencil, so as to make a 
handle. Then he blew against it ; and when he found 
that he could blow it round easily, he gave it to Lucy, 
and opening the window, desired her to hold it against 
the air at the open window, which, rushing in suddenly, 
turned the little windmill. Then he shut the window, 
and bid Lucy run with the windmill, as fast as she could, 
from one end of the room to the other, holding it in such 
a manner that it might press against the air as she 
ran. She did so, and the windmill turned quickly ; then 
she and Harry perceived that the forcing and pres- 
sing against the air made the windmill turn round in 
the same manner as it had done when the wind blew 
against it. 

" Harry," said his father, " take these bellows— blow 
the fire with them. What comes out of the note or 
nozle of the bellows, as it is called ?" 
I ** Air, or wind," said Harry* 
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*« What makes that wind r 

'* My blowing the bellows,'' said Harry. 

" What do you mean by blowing the bellows !*♦ 

^^ Making the bellows blow/' said Harry. 

** But how do you make the bellows blow ?" 

" By pudling up the top of the bellows and shuttiiig it 
down," said HBrryr, 

*' Very true," said his father ; '* that opens the bellows, 
and makes room for air to go into them." 

'^ The air," said Harry, *' goes in at the large bole ia 
the bottom of the bellows." 

*' It does so," said his father, '' and some goes ia at 
the pipe, or nose ; but what hinders the air from going 
out of the large hole in the bottom where it went in V* 

Harry said, '* There is a little flap, or door, that shuts 
down when I blow the bellows." 

'* That little door," said his father, " or vttlve, as it is 
called, falls down by its own weight when you blow 
the bellows, and it shuts that hole ; and the air which is 
then in the bellows goes out of the pipe into the fire. 
If I were to paste a piece of paper over the hole in the 
bottom of the bellows, what would happen ?" 

'* The air," said Harry, ** would come into the bellows 
at the nose when I lift up the top, and would go out 
again at the nose when I shut the oellows." 

** Then," said his father, ** what is the use of the hole 
at the bottom of the valve ?" 

'* I believe," answered Harry, " it is to let the air in 
more <}uickty and more readily." 

*^ It IS 80," said his father. '* I will paste a piece of 
paper over the hole in the bottom of the bellows, and 
when it is dry, to-morrow, we wiU see what will hi^ipen. 
Now let me finish dressing myself." 



Tms day was very cold, and the fire in the breakfast- 
room did not bum so well as usual. Harry's father, who 
was a man able to do thinas with his own hands, went 
for some dry wood, which he sawed ixito pieces of a cer- 
tain length, convenient for putting on the fire. Harry 
could saw very well, and he assisted his father ; Lucy 
stood by, and she asked him to let her try to saw. At 
first Lucy could scarcely move the saw ; it seemed to 
stick in the wood, and she said she wondered how Harry 
could do it so easily. Hany showed her how to move 
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the saw, and guided her hand at first : and after a little 
practice, with some little patience, she got on pretty 
well. Alter she had sawed the branch in tpwo^ her fa- 
ther split it down the middle with a cleaver, or a little 
hatchet. He did not allow the children yet to meddle 
wi^i the hatchet, lest they should cut themselves, as it 
requires some skill, care, and practice, to be able to man- 
age a hatchet well. 

Harry and Lucy wished that they might saw wood 
every day for the fire. They said that it would be 
pleasant work ; and that it would warm them so well, 
and that it would be so useful ! and they begged that 
their father would lend them a saw, and give them wood 
to saw, and a block or a horse to saw upon. 

Their father answered : — ** My dears, do you think that 
I have nothing to do but to get you every thin? you 
want ! I am afraid that if I were to take the trouble to 
provide vou with these things, you would soon grow 
tired, and perhaps, after sawing half a dozen bits of wood 
to-day and to-morrow, you would throw aside the saw 
and (orget it; as 1 have sometimes seen you throw 
aside and forget, or break, toys which delighted you Uie 
first hour or day you possessed them.*^ 

"Break! oh, father! my dear father!'* cried Lucy, 
'* thai was only the foolish toy that lady gave me, which 
I could not make any use or any diversion of, in the 
least ; after 1 had once looked at it, there was an end of 
it. I could not move the wooden woman's arms, or do 
any thing with her, so I forgot her, and left her on the 
floor ; and the footman, by accident, put his foot upon 
her when he was bringing in coals. But, indeed, papa, 
1 never break or forget my playthings, if 1 can play 
with them — there's my cart<! 1 have had it a year, a 
whole year ; — and there's my hoop— my battledoors and 
shuttlecock — my jackstraws — my cup and ball — and my 
ivory alphabet." 

" And there's my cart, and my pump, and my bricks, 
and my top, and our dissected maps," cried Harry — '*I 
am never tired of them, I know. Aiid there is no dan* 
ger, papa, that we should grow tired of a saw, if you will 
only be as good as to give us one; because it wiU 
always give us something to do ; and, as Lucy says, we 
grow tired only of things that we cannot make any use 
q(. Pray, papa, try us." 

Their father was so kind as to grant their request ; 
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he lent ihem a tow, and a kerse that held the wood 
which they wanted to saw; and he allowed them to 
work in a tittle room, on one side of the hall, where 
there was no furniture, but which had been used as a 
sort of lumber-room. Here was kept a provision of 
wood for the winter, and there was plenty of branches 
which the children could saw : their father told them to 
saw these into pieces of about a foot or eighteen inches 
long ; and he said, that when they were sawn into these 
pieces, he would have them split. 

" Papa,^ cried Harry, ** let us do it aU ourselves. I 
can split them, I assure you ; and we will take care not 
to cut ourselves, if you will lend us the little hatchet. 
Now, father, I will show you how well I can use the 
hatchet. Lucy may saw, and I will split.^' 

Their father* however* would not lend them the 
hatchet yet. He told them that if they sawed only 
small branches, such as he would give them, these need 
not be split asunder afterward. They sawed this morn- 
ing wood enough for the evening's fire. This evening 
the}[ enjoyed the first fire made with wood of their own 
sawing— the first fire acquired by the labour of th6ir 
own hands. 

** Did you ever see such a delightful blaze in your life, 
mamma !" said Lucy. 

'* Papa,'' said Harry, '* this fire has warmed us twice 
—I mean, the sawing the wood warmed us while we 
were at work ; and now it warms us again while it is 
burning — mamma, would you be so good to begin to 
read about the way of walking in dangerous places, 
now Lucy and 1 are sitting so comfortably at your feet, 
and the fire is blazing so finely V 

Their kind mother smiled, and she began to read as 
follows : — 

'"In the neighbourhood of Mount Pilate there are 
people who give lessons in the art of walking, as regu- 
larly as lessons in dancing are given elsewhere. It is 
of the greatest importance, in certain dangerous places, 
to know which foot to make use of, or vmich hand to 
use to preserve the balance of the body ; and when you 
are to step on sharp pointed rocks, you must be sure 
when you are to put aown your heel or your toe first : 
for want of instruction, or for want of attending to these 
instructions, you might fall down a precipice, or be 
obliged to remain in a painful attitude, without daring to 
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go §0Twta6M or backwards. • • • • The sh(MS 
usually worn on these mountains are merely soles of 
thin light wood, which are tied on the foot with leather 
stnq)8 ; there are iron horseshoe nails at the bottom of 
the soles, which stand out from the sole near half an 
inch. The fiiaim/aira>c/tm^er depends chiofly on his stick 
or pole. This pole must be light and pliable, and yet 
strong enough to bear the weight of a man, if it shoold 
happen, as it sometimes does, that the pole is stretched 
from one point of a rock to another, over the nian's 
head, while he clings with both hands to it, as he passes 
beneath. The point of the pole is armed with iron at 
least two inches long. 

** * When a man wants to go down a steep descent, he 
does not set out wiUi his face turned towards the bot- 
tom of the hill, because his whole body would be out 
of a perpendicular line — ^ " 

" Out of a perp^idiciilar line !" interrupted Lucy— » 
" mamma, I am not clear about perpendicular and h&ri* 

** No !" cried Harry, starting up ; ** then, my dear 
Lucy, I wiU make you clear a£out them in an instant, 
and forever. Look,** cried he, as he stood boltuprightt 
^■now I am perpendicular; and now,** continued he, 
throwing himself flat down on the carpet, '* now I am 
horizontal.** 
" Thank you — ^now, mamma, I shall understand ft." 
" * The man's whole body would be out of a perpen- 
dicular line, so that when he advanced three or four 
«teps, as the hill becomes steeper, he would fall for* 
ward; therefore, the man turns his side towards the 
bottom of the hill. In this position he has one foot 
higher than the other ; if his left side is towards the bot- 
tom of the hill, his right foot must stand highest : this 
must be observed, that you may understand the manner 
in which he then makes use of his stick. He holds it 
sloping, with both his hands, one of its points resting 
against the ground ; and this point must be above the 
place where his highest foot stands. The right hand 
must be at the bottom of the stick, and the left at the 
middle of it. In this attitude the man leans on the 
stick, with which he rakes or scrapes away the ground 
as he descends the hill. You may imagine with what 
swiftness he goes, and without the least danger ; be- 
cause his body, thus leaning on the stick, and approach- 
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tDf the gronnd, there is no danger of faHtn^. If, by 
ehance, the man's feet were to slip, the weight of hto 
body leaning on the stick, it is necessary on}y to slide 
the left hand, which was in the middle, towards the 
bottom of the stick. Then it is imposstbie that the 
nan^ould slip far; because the stick, becOminff almoet 
perpendicular, and being grasped near the bcStoni by 
both his hands, it catches against the least obstacle or 
hoHow in the ground; and this is sufficient to stop the 
man from sliding farther downwands. 

** ' In places where ttiere are a greainiimber of loose 
pebbles, as the most skilful wnMcer might slide down 
along with the loose pebbles, two or three walketv Join, 
md agree to go together: they proride themselves with 
a long pole, which they all hold with one hand : by 
these means, if one^ips, the others held him up; If 
^1 the pavty s^, which may chance to happen, he' who 
first quits his hold of the pole is punished in- whatever 
way the others think proper.'" 

^* My dear little iMcy,*' said her mother, puttfogdown 
ihebook and looking at Lucy, whose eyes were closed, 
and whose head was nodding-* 

** My dear little girl, you are just a^eep.** 

^ Asleep !-^ no, mamma, I am not asleep at all," 
cried Lucy, rousing herself. 

^* My dear, there is nothing shameful in being sleepy, 
especially at the hour when it is time for you to goto 
bedv Only do not let me read to you' when yon are 
aleepy, becau^se you cannot possibly attend to What is 
read; and you would get the habit of hearings tny voice 
•going on, without minding or understanding what I 
•ay^" 

** O msunma ! I beg your pardon vl assnreyou I heard 
the last words you read—- it was something about jmn^ 
Uhed as ihey thought proper ; but I believe, mamma, I was 
steeping a Uttie too, for those words joined somehow 
with my dream, and I was dreaming about a saw, and 
sawing wood; and 1 thought that as I was sawing 
1 slipped, and saw, and wood, and horse and all, slipped 
and were sliding down a hill ; and just then I heard the 
words, ' punished as ^ey thought proper.' *• 

*^ I know the reason she is so shocUngly sleepy," 
cried Harry : " it is because she worked so hard this 
morning sawing; and she is not so strong, you know, 
as I am.'* 

E 9 
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There is nothing shockingy* said his father, lauyh* 
ing— " there is noUiing shocking in your sister*s being 
sleepy. Good night, Lucy, ray dear ; go to bed — ^good 
night, Harry.*^ 

^* No, papa, not good night to me, pray — I am not at 
all sleepy. I was thinking how I should like to live en 
that mountain) and slide down with my pole in my haiMli 
«nd leani to walk in dangerous places. But here there 
are no^ precipices^ papa ; and I cannot ^ learn to walk as 
they do on Mount Pilate." 

** That is a lamentable case indeed, Harry," said his 
lather ; *'fout if you are so exceedingly anxious to learn 
to walk among precipices, 1 can toll you how a cele- 
t>rated tnivs^ler says that you may leatn to do it, eiFen 
in this flat country*" 

" Can yon, papa ? O pray do tell roe." 

^ Shut your eyes, and imagine yourself among preci- 
pices* and walk on ; and M» de Saussure says, you may 
thus accustom yourself so to the idea of danger, thait 
you would be much less terrified afterward, if you were 
among real precipices, than another person would who 
had never pursued this method*?' 

'* Is this true, papa 1" 

^' I do not know, for I have never tried it. But I 
should think that you might practise walking over a 
narrow [dank that was raised a foot from the ground, 
and, if you learn to balance your body and walk weU 
upon that, if you were not afraid, you would be better 
aUe to walk -steadily over any narrow bridge where 
there was a precipice or water beneath." 

" So I could^" said Harry : " and I will try this ex- 
periment to-morrow. There is a long ladder lying on 
the grass before Hie door, smd I will walk on one side 
of the ladder, and Lucy on the other (for I suppose she 
will not be asleep to-morrow), and we shall see who 
slips first. Good night, mamma— good night, papa — 
and Uiank you." 



LucT was quite rested and refreshed when she awoke 
the next morning ; and she went into her father's room 
with her brother at the usual hour. 

The paper which had been pasted over the hole in the 
bellows was now dry ; and Harry found that when he 
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Iflled up the top, the air came into the heUows at the 
nose ; hut it di<i not come in so readily as when the hole 
in the bottom wae open. 

Harry^s father now put a peg into the nose ef the 
hellows, and desired Harry to blow. Harry, with gieat 
difficulty, lifted up the top of the heUows slowly* He 
knew that this difficulty was occasioned by the shutting 
up the opening at the vsdve of the bellows and at the 
nose ; and he asked his iather how any air oould now 
get in. 

His father told htm tiwt bellows cannot be so well 
made as to hinder the air from forcing its way into them 
at the place where the nose is fastened to the leather ; 
and that, besides this, the air gets in between the leather 
and the wood. 

** I see, papa, the paper which you pasted over the 
hole in the bellows sinks inwards,'' said Harry, ^' when 
you lift the top, and swells outwiords when you shut it 
down." 

'' It does so, my dear ; and if the other parts of the 
bellows were air-tight (as it is called), the paper would 
he broken inwards when I puU up the bellows.'' 

** I suppose, papa, if it was not such strong p^per, it 
would break now when you lift it up suddenly." 

" It would, my dear : — I will wet the paper, which 
will make it softer and mote frmgiie.'** 

" What is fragile, father 1" 

" That which can be easily broken, Harry." 

^ Now you see, that lifting the top quickly has burst 

"ttir-papGr." 

'* Yes, father, I see that the air, endeavouring to rush 
in, has broken the paper : the edges of it are all blown 
mwards." 

*' You perceive, then, Harry, that the air whicii is lu 
the room, and everywhere else, is always forcing itself 
into any empty space; and that, if it cannot force its 
way immediately, it drives any thing before it which it 
ean move into that space." 

^ But I want to know, papa*" said Harry, ^ whi^t m^es 
the parts of air fly from each other 1" 

His father answered that he did not know ; ** But I 
do know," smd he, '* that, if heat be added to air, the 
parts of the air separate from each other to a greater 
distance, and with greater farce, than when thef' ac^ 
colder. Now, Haity," eoatiaued he^ ^ I wiB cUm the 

E2 
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Tslye or d&ot of the bellows ; ami if we wei e to put tttb 
end of the bellows into this bowl of water, and if we 
were to open the bellows, what would happen ?" 

*' The water would go into the bellows," said Harry. 

''Why should it go inV* said his father; ''the parts 
of wstter, you know, do not fly from each other in all 
directions, like those of air. If the bellows were lower 
than the bowl, the water might fall down into them; 
but you see that the bellows are higher than the 
water." 

'' I do not think," said Hany, *' that the water would 
move itself into the bellows ; it is the air on the outside 
of the water which would rash into the bellows, if the 
water were not in the way ; the air drives the water 
before it, into the empty part of the bellows." 

Harry's father then took a tumbler in his hand, and 
fined it with water, and said— '^ If this tumbler, that is 
full of water, be emptied of the water, the air that is in 
the room will enter mto the tumbler, whether it be held 
iii any part of the room, upwards, or downwards, or side- 
wise." He emptied the tumbler^ ''Now," continued 
I he, " the air fills the space in th& tumbler which the 
water did fill; and, whichever way I hold the mouth 
of the glass, whether upwards or downwards, to thk 
side or to that, the air would go into it and fill it." 

'* So it is full of air at this very moment, is it ?" said 
Lucy. " But how can you be sure of that, pa^a !^-be- 
cause we cannot see the air." 

•• No ; but we can feel it," said Harry. " Wet your 
finger, and put it into the tumbler, and move it about 
quiekly, and you wiH feel the air.^' 

''I hope you are satisfied now," added he, laughin|^ 
as Lucy ipravely put her finger into the tumbler, and said 
seriously, 

^ Yes, I am satisfied now." 

" That is right, Lucy," said her father ; " take noth* 
ing for grant^. Now observe what happens when I 
put this tumbler, with its mouth downwards, into the 
water in this basin. Dees the water withioside of the 
tumbler rise higher than the water on the outside of ii^ 
br does it not rise so high ?" 

"It does not rise (]aite so high," said Lucy. 

** What do you think is in that space which you see 
above the water in the tumbler ?" 

Lnef at first hastily^aoswvred thai- there was nothing t 
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hat, recollecting herself, she said tliere was air ; and she 
Just said the word air at the same mcMneBt when Hany 
said it. 

" And now suppose that I should take away that air 
which is in the glass, immediately over the water — 
what do you think would happen when that air was 
taken awayl*' 

Lucy saiid that i^e did not think that any thing would 
happen. 

Harry said that he thought that the water would rise 
in the glass, and fill the place which the air had fiUed. 

" Very right, Harry," saod his iather, " it would." 

'^ Oh ! to be sure, so it would,'* said Luey ; ^ but I did 
net say thai, because I was thinking you meant quite 
a different sort of thing, papa, when you said, wkai wmUd 
HAppMN t I thought you meant to ask if any aceidest 
would happen— if the glass wouM be bvoken suddenly^ 
or something of that sort. Oh, to be sure, 1 know the 
water would hse in the glass.'' 

" And do you know, -Lucy, why it would riso in the 
glass, or what woi^ make it rise V* 

Luey eoiidd not tell ; all she could say was, that the 
water would hse, because there was room for it to 
rise ; but her brother said he believed that the air in the 
room, the air that was all over the water in this basin 
ki which the tumbler is turned down, would press upon 
that water, and, by pressing it so, would force it up mto 
the glass, if there was no air or any thing else m the 
glass to prevent the water from rising. 

His father, without telling Harry whether he was 
right or wrong, said that he would try this for him. 

But just then their mother came in, and %M their 
father that breakfast had been ready some time ; and she 
was afraid tkat, if he did not come soon, the muffias 
wovdd be quite cold. Immediately their father made a 
great deal of haste to get ready. Harry smiled, and 
said— 

**Ha! ha! — see what haste papa makes now he 
knows the muffins are come! — he loves muffins, I see, 
as well as I do !" 

'* I dare say he loves muffins, and so do I," said Luev ; 
" but I know, Harry, it is not all for the sake of the 
muffins that he is making this wooderful haste— thwe's 
another reason." 

^' WhaPt Qthw reaaon V said Harry. 

9* 
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' ** Becaiwe," wkiMred Luey, "he loves mamma m 
well as muffiaa* aod he does not like to keep her wait- 
ing for breakfast always; particularly when she is so 
good, you know, and is never angry." 

" I wonder whether you will be as good when you 
grow up," said Harry, laughing — '' No, no ; I dare say 
you will frown this way at your husband, and say,* ' I 
wiwdert Mr. SioW) you are never ready. for breakfast/ " 



Now, papa ! dm morning,*' said Harry, ** I hope we 
to see the experiment which yos were going to 
show us yesterday, just when mamma and the muffins 
eame. You knew, papa, that you asked us what would 
happen if you could take away all tttt air that is in: this 
tumbter, between the top of the water and the glass, and 
Lucy eiud naihing woM happen ; but she was wrong." 

" Only at first, brother; I was only wrong at first, 
when i did tiot understand papa's question ; afterward, 
you know, I was as light as you were, for I said the 
water wocild rise up higher in the glass^to be sure." 

'*' Yes, but then you did not know the reason why k 
would rise, and I did ; for when papa ad^ed me, I said 
that the air in the room, the air that is all over the water 
in thiS'basin in which the tumUer is turned down« wouM 
press upon that water, and force it up into the glass, if 
there was no air left in the glass to hinder it." 

" Well, I know that," said Lucy, " as well as you." 

** Yes, when 1 tell it you>" cried Harry ; " but I said it 
at first — I was right from the beginning." 

'^'Comc, eome, ray dear children, no boasting, Harry 
«— fio disputing, Lucy ; and then ^ou will both be right. 
What eigaifies which of you said it first, if you bolh 
know it at lastl Now, Harry, turn your attenUoa to 
this, and you, Lucy: i am going to try an experiment 
that will prove to you whether the water will or will 
not riM$ in tb» giass, when some of the air above is taken 
away." 

" But I canU imagine, papa," said Harry, "how. yen 
Will oonlaive tagef all the air out of the glass." 

'* 1 cami0t easily get all the air out of the glars-<-*I 
eaMMtt eamly prodoee what ia called a perfect vacuunt, 
that is, a place where there is nothing, no air, or any 
thing else ; but though I cannot produee a vaouura in 
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tbe Up of tkki glasa by taking away olf the air, I can 
easily take away some of it'V 

** How, papa V^ said Harry and Lacy at once. Tlieir 
father answered — " You shall see.'' 

Then he went for a crooked or bent ti^ of glasa-*it 
was nearly in the shape of a 4;apital U— he told Hany 
that tubes of this sort are called syphons. He put mie 
leg of this tube under the bottom of the tumble, op 
through the water in the tumbler, into the place whieh 
9j^>eared empty. 

He now bid Harry suck at the other end of the sy- 
j)boa — Harry did so ; and as fast as he sucked, the water 
rose in the tumbler; but when Harry took away hm 
mouth, the water fell again. 

" Why 4oes this happen, Harry 1" 

.** It happens, I beheve, father, because, when I sucked, 
I, took away the air that was aibore the water in the 
tumbler ; and when I left off sucking, and took my month 
away, the air wentr again through the syphon into the 
tumbler s^y^ the water.'' 

^ Just so, Harry. Now the same thing would happen 
if I could take away the air, or lessen it by any means, 
in the tumbler. If I could fiil or partly m the tumbler 
^with any thing that could be taken away from b^ieaith 
the lumbler while it stands in the water that is .in the 
basin, then we should see the water rise inthetumbler, 
in the same manner as if the «ir were sucked out of ik 
What shall we put into it that we can readily take out, 
without disturbing the tumbler?" 

" I don't know.'Vseid Harnr. 

" Here," said his father, ^* is a little spools or roller, 
upon wluch silk is usually wonnd.-^Now I will put this 
into a little fVame of tin, that will support it under the 
glass tumhler above the water. Upon this I haire 
wound some very broad tape, so am to fill up a large 
spaoe in the tumUer: I pull one end of the tape under 
Ike bottom of the tumbler, through the water that is in 
the saucer, so that I can unwind the whole of the tape 
withput disturbing the tuml^er. You see that the water 
hses in the tumbler as 1 unwind and draw out the tapo; 
and, now that is all drawn out, the water has filled as 
much o[ the tumbler as had befove been filled by the 
tape." 

'* That is very pretty," said Harry ; *' I understand ft. 
When the tape was taken away, the roon» tJuil il £Ued 
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would have b«en supplied with air, if air could have got 
into the tumbler ; but, as it could not get in, it forced 
the water in the baain to go up into the tumbler.** 

** Now I will show you, my dear children, another 
method of trying this experiment. I make a little stand 
of halfpence under the tumbler, upon which I can put a 
piece of paper, without its being wet by the water in 
the basin — 1 set fire to the paper ; and, while it is fla- 
ming, 1 put the tumbler quickly over the flame into the 
water — ^now, you see, the flame goes out, and the water 



nses." 



'* Yest papa; I sui^Kwe the flame bums out some of 
the air." 

*'• It does, Harry, consume a little of the air in the 
tumbler ; but that is not the cause why so much water 
rises. You saw that the flame took up a considerable 
quantity of room in the tumbler while it was burning; 
out the moment that the glass covered the flame it 
went out, and then the ro^ra which the flame took up 
was supplied by the water rising from the saucer.'* 

*' Yes, papa, the water was driven in by the air that 
wanted to get into the tumbler.'* 

'• Just BO, Harry. Now, instead of putting a piece of 
lighted paper upon the little stand of halfpence, I put a 
piece of tow, dipped in turpentine, upon it ; this, you see, 
makes a larger flame ; and when this is extinguished 
or put out by placing the glass quickly over it, more 
water rises than in the former experiment: and if I 
were to dip the tow into sjMrit of wme, and light it, it 
would answer the same purpose as tow dipped in tur- 
pentine." 

Their father warned the children against the danger 
of having more tham a very small quantity of turpentine 
or spirit of wine brought near to the candle or to the 
fire, as it might easily catoh fire, and set fire lo their 
clothes, or to the furniture in the room. ''All experi- 
ments in which fire is necessary," their father said, 
" children should never attempt to try when tiiey are 
in a room by themselves. Some grown-up person 
should always be fHesent to prevent accidents, or to 
assist, if any accident should happen." 

The children both promised their father that they 
would take care never to meddle with fire when he or 
their mother was not present, or to try any dangerous 
experiments. / -' 
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Hftrry tkea lumed again to look at tbe tumbter, and 
Mpeftted that it was reaUy very pretty to see the water 
rise in the tumbler, pressed up by the air that was over 
the water in the basta. Harry seemed still doubtful 
v^ether Lucy understood it. 

*^ Yoa see, Laey, the atr presses this water first, and 
that presses it up into the tumbler." 

^ Yes, I understand it perfectly," said Lucy. 

^fBut, Harry," said his father, ^*you say that the air 
presses the water in the basin up in the glass tumbler. 
What do yon think would happen if there was no water 
in the basin 1" 

" I believe the water would nin out of the tumbler^^ 
said Lucy. 

*' So it would," said her father, " unless the bottom 
of the tiunUer was ground quite smooth, and the basin 
also ground quite smooth." 

" And what would happen if the basin and tumbler 
were ground quite smooth t" said Harry. 

'*Then," repiied his father, ''if you lifted up the 
twnbler, the basin would come up with it from the 
table, and seem to stick to it.^' 

'* I should like very much to see that eaqpeiiment,^ 
said Lucy; ^but we have no glass vessel or basin 
ground smooth enough, I believe." 

''No: but I ^m show you an experiment, equally 
satisfactory, wipPbt them," said their father. 

" I fill tMs ale-glass with water, and I cover it with a 
card, having first wetted the side of the card which is 
next to ike glass-*-I now put the palm of my hahd on 
the card, and I turn the glass upside down on the card, 
whieh lies on my hand. You now see that, though I 
have taken away my hand, the card sticks to the glass.** 

'' But why does not the water fall out 1" said Hanry. 

'' Because the card keeps it in," said Lucy. 

** Why does it keep it in !" said Hamry. j 

" Because the card sticks to the glass t" said Lucy. 

** And what makss it stick to the glass V said Harry. 

Lucy did tiot answer immediately; but her father 
asked Harry if he knew. 

Harry said it did not stick to the glass; ''but it is 
held eiose against the glass by the pressure of the air 
that is in the room.^* 

" That is quite right,^* said his father ; *' by the pses* 

K 3 
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sore of the atmosphere. I am glad, HariTf that yon 
know that the air presses upwards as well as down- 
wards, and sidewise, and in all directions." 

" Father," ssud Lucy, " will you be so good as to tiy 
that experiment again V 

*^ Here you see the card remains close to the bottom 
of the glass," said their father. 

*^ But, father, the glass is not full ?" said Lucy. 

** Yes, it is full," said Harry ; " though it is not quite 
full of water, it is full of water and air." 

*' 1 left it so on purpose," said his father. ^ Now I 
will hold it to the fire, and you will see what vriU 
happen." 

In less than half a minute they saw the card drop off, 
and the water fall on the hearth. 

^ What is the cause of thati" said his father. 

" The heat of the fire swells or expands the air that 
is in the glass over the water, and forces it and the card 
downwards," said Harry. 

" There was also a little steam formed," said Lucy. 

*"niere was," said her father. ** Now let us take 
care, and not be late at breakfast this morning." 

The children went to tell their mother of tlHS last ex- 
periment, which pleased them particularly. 



As soon as Harry and Lucy had finished their lessons 
this day, they went into what they now called " their 
wood-roomy'^ and sawed the provision of wood for the 
evening fire ; and this day Harry's fatiier lent him a 
little hatchet for a few minutes, while he stood by to 
see whether Harry would be able to use it without hurt- 
ing himself. Harry sp]it half a doaon biUoi* vf wuod, 
and begged that, as he had done no mischief to himself, 
or to anybody, or any thing else, he mig^t have the 
hatchet the next day, to split the wood in the same 
manner. But his father said — 

'* It is not likely that I should have time to stand by 
to-morrow to see you split wood, though I happened to 
have leisure just now ; and 1 cannot yet tnist you with 
the hatchet when you are alone. But, Lucy, what 
makes you look so blue ? you look as if you were very 
cold ; 1 thought you had warmed yomrself with saw* 
tag," ^ 
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*' No, papa ; because I Imve not been sawing. Hanry 
had the saw — ^you know that two of us could not use 
the saw at the same time ; and so I had nothing to do 
but to give him the wood when he wanted it, or to hold 
it Air him when he was sawing ; and that, you know, 
papa, was irery cold work — this is what makes me look 
so blue, I suppose." 

'* Well, to-morrow you shall saw, and I will hold th« 
wood," said Harry, "or we will take it by turns, that 
will be better; you shall begin, and saw one stick 
through, and I wiil hold the wood ; then I will saw, and 
you shall hoM the wood : that will be fair, will not it* 
papa ? — Quite just — I must be just, to be sure*" 

*^ Yes," said his father. '* In your code of laws for 
the children on Mount Pilate, do not forget that— no- 
body can govern well that is not just." 

*' That's true," said Harry, looking very thoughtfully* 
— •* Now which must I put first, honesty or justice 1'* 

'* I think — " said Lucy, and she paused. 

" What do yon think, my dear!" said her father. 

" I was gomg to say that I thought that honeaty ig 
only a sort of justice." 

" You thought very rightly, my dear^it is so." 

*' And what are you thinking of yourself, may I ask 
you, papa ?" said Lucy ; ^ lor you looked at the saw as 
if you were thinking something more about your saw* 

ing " 

'♦ I was so,'* answered her fathei>— " I was just think- 
mf[ of a way by which you coidd both saw together 
with the same saw." 

« How, papa P 

** Invent the way for yourself, my dear." 

** Invent, papa I-^^an I invent T' said Lucy. 

^ Yes, my dear ; I do not know of any thing that 
should hinder you. To invent, you know, means — what 
does it mean, Lucy ?" 

** It means — to mvent means to — think," said Lucy ; 
**but that is not all it means; for I think very often 
without inventing any thing — ^it means to contrive." ^ 

" And what does to contrive mean ?" I 

** It means to make a contrivance for doing any thing. 
O papa, you are going to ask me what a contrivance 
means — ^stay, I will begin again — to invent means to 
think of, and to find out a new way of doing something 
that you want to do." 
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••Wett, now try, if yoo can, to iRyeat some way «f 
asing this saw, so that you and your brother could work 
with it at the same time. Harry, think of it too i and 
whichever thinks of any thing first, speak/' 

** Papa," said Harry, " I recollect, the day we went 
to the iaraier who lives on the hiU, Farmer Smug, aa 
Lucy and I called him, our seeing two men sawing in a 
sort of pit." 

'' 1 remember it," cried Lucy } ^ and papa told me it 
was called a sawptt." 

^' And one of the men stood on a board that was 
across the top of the pit, and the other man stood at 
the bottom of the pit, and they bad a kind of saw that 
was fixed upright, perpendicularly, this way, in a sort 
of frame, and one of the men pulled it um aad the other 
pulled it down, through the wood they were sawing 
Now, if Lucy and 1 had such a place to saw in, or if 1 
stood upon something vory high, and we had another 
handle to this saw^-*" 

" But, brother," interrupted Luoy, " what would be 
the use to us of pulliiiff the saw up and down that wav ! 
if we had but a handle at each end of this saw, why 
could not we saw with it, puUii^ it backwards and for- 
wards, just as we stand bow» without wy thing more 1" 

" Very true, Lucy," said her father ; " now you have 
found out or invented a kind of saw which was invent* 
ed long ago X^y some one else, and which is at present 
in common use-^-it is csdled a crosscut sma : I will get you 
a crosscut saw. Now put on your hats ; I am going t^ 
walk to see Farmer Snug, as you call Mm, about some 
business of my own; and you may both come with 



me." 



Harry and Lucy got themselves ready in a mkiute, 
and van after their fatiier, who never waited for them. 
When they came to the farmer's house, while their 
father was talking to the farmer about his business, they 
ran to the sawpit, in hopes of seeing the' men sawing; 
but no ttken were at work there. As they returned, they 
heard the sound of men sawing in a shed near the house, 
and they looked into the shed as they passed^ and they 
found two men sawing the trunk of a tree across, with 
something like the sort of saw which Lucy had. descri- 
bed to her father. They went back to Farmer Snug's to 
tell this to their father ; but he was busy talking, and 
they did not interrupt him. While he was engaged 
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with looking at every thuig in liie paitottr and M^^Npi 

ifii^ t}u» iM»tta§e. . Xbfin9 was am tmm^ in ibe parlour 

which they had never 3eeii hefova. Gviepr tlie olMniaa^- 

^jaei^ temg agl»a9 vial botllerUi wkkekilmre was a sort 

^WQ9deu,fv;m or i?aiel, on irhieh ithmad was waund. 

ThU cniwa was wuph wMsr ^an tiM nooiith «r neck af 

die bottle,; sptl Ifany #n4 tecy .weadeaed haw it oodd 

ever have been got into the bottle* As Ihev wvaa^K- 

jumnnfa^ ttmr Mmt and li^ larm* 

.§ff jbavutig now foished Ihair taaineas, canas^p lo tiwoi. 

y '* Ab ! you've got tkti^ tker^ m^r^m Mag^ that seal m 

Jji3ipb(9tii»rlmd th» dummr; ''it has pnauied my wifs, 

;an4 manir^. wiser person^^ow, master and misSfdo ymi 

iS^, to Iip4 1^^ hf^ ^st im>LUamid and att, was gol, 

.PC, as I. say, somnced into xha^bottlie* And I don^ 

4aiiibt but Lmij|^t^a\mwa)#d a^rsilf over^it aiangtinB 

as well as another, if I had not just haf^paasdlo be taM 

jbpwit was doasi|g«djAarloa^e«iiMHi da«igit,asl 

did, for a shilling/' 

. "fQb^kom I wish J Mi ^ft W/' aii«d Qaay. 

" And I too r said Lucy. ** Pray how was it dot, 

. ** WHy« n9a8ter<^wiiy, Buss» you aea-juat tfaia way^» 

'Vfi»( refijff. The glaiss was, as at w aro - Dc foie it eoaM 

.to be a bottle like at aUr*-wss taken* and jusi blawn 

..over it, from a man's moiith, with fisa and a long pipe. 

"While they toai shoeuag vaj bone at 4ha laf|[e, tlw 

jrlasshouse being nest dOov I s^c^i^fisd ii^-^ao Idid*" 

^ Haivy sod J^uey sfopd lo(9!kiiig up in the n;uHiVJMia» 

endeavouring to understand what he said! biUaaFfr- 

mer Snug had noi.th9 ai^ of ^^ipiainjwg €)kar}y, at waa 

nat .easy M> pfXBO^^lksm b|s ^esficiptions. 

'* Then 1 wiU t^ yeiii wha<> masttsr)" said the fantter* 

jpowing iuopatie^t at4i>^g tb«t he poiild mat explain 

^mself4 '<xt ia ^ f<i^<jiNi^ ^iiiake aba^ eanpaa- 

beiid i^.i^ghUy, except they w^e to ^jsa it dona; and 

Jhe ma^ who 4id k is in^ur maitot-town haaa haid by. 

He jis a travelling J^4)i^ss$WEM»ge man* wtodoaaoot 

speak English nght at all, not being an FngtttiJMnpn 

boni,^poor man ! no faull.of Jus ! — so, if you think wall 

of it, sir^ I will bid him, when I go betimes to maritet, 

^(f^ p, y^Q^ honsa tf»nS^(U7aw^rr$a j» gssng ahout the 

ied|uiti)r, tp peop^e^s hi(|usaftr-h0 bl^ws glassi and maiida 

'weather-glasses, and sells ^mfif^ffign^ fid Hhfiik^" 



i pay, papa, ^ l»t .bn* Gome r* 
1 *<Tfaeniioi]iettf»^lie'86li»'thenii<»raetc»rB, ioof eiied 
l^mov"^^ Oil, pray, papcs iet him coitte !** . 

/ Their fatkct aia^d, «id Mid that he elxmldlfe oftlig|ed 
to Fanner Smg if he would desire tiiis man to ca&; 

' and he begged thai he woald catt in the momingv at 
haU* past Bine o'alaok, if he oeald; The ftunify usua&y 

-hreakfasted atfen. 

Se much for the~ pleaawes ^-of this fnorning. This 

.«veniDf, Hanry and Lvey'a father tftud" mother trere 
read^g to thomaelvea'; and the etfddren entertained 

..themaelvea with pattaig' in some more stars ihto thefr 
map of the sky ; and they lodked at the gresft celestial 
f lobe wfai<^ their mother had uncovered Ibt tBem, aiid 
they learned the names of the stgns of the aodiac, sttA 
Che momhs to which they beHMg. Lncy showed these 
to Harry, aMlsaid**-' 

M :"' Mamma dees not know Ihem al herself^ let ns get 
them by heart, and surprise her." 
Accdff<itBgly,they lemned them Wi% aome Ittl^ $fi. 

.qrtly.-.- 

After they had learned these, Harry and Lucy riS- 

. fleshed tbecnseh^s* hy ptttving' a game at jack-straws^ 

: OTftus some call them, s^Uikmi. Lucy had taken olf al- 

jDiosI at) ^e straws^witfieat shakiiig one, and, aecordifi^ 
.to the rules of Uie game, would, eohsequentlr, hare 
tboen TictonMiS4 b«t unhickdy, a sudden push back- 
ward of' her father's chair shodik hot elbow, sho^ 

.her h^iiid,«hook yaeA-#^at0, jnst as she was lifting Jiim 
-1^)^ and he fell! ♦ 

:; ilarry, ^appang his hands, exclaimed— 

•* There !— you shook !--y6u shook V^ybuVe losf^ 
r Lucy lobked at her bpots^r and smiled. 
. 'VSheiias tost the game,** said their mother; **but8l|B 
has won a kiss fhmi me fbr her lood-humour." 
J. Lueyj hideedj'lHire the loss of her game very gooi- 
.humouredly ; «id^ when she Went ta wish her father 
tand mother good night, ibey both kissed her and smildd 
iiiqpoii- her. ' .-^ 

]• .. ,:■... . ., i .• ■ . ■■, , , r '• •■■• • ^' 

V << Tb« bavemet«rr-man is to tsemt to-day, papa, iBtt hjalf 

« after n»e,'aiid ft is half after eight now, pa^a. WiU 

you get^tptp said'ttanry^ - ■ . ---t.. r- 
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' ^ lli^ maa who eui sHovr «8 li<Mr tli^ vtel wan int 
into the tetHe,*' added haefft ^ Will jov no^ get np, 
papa!*' . 

* Their IMIier rose and dressed himaelf ; and^ as he was 
^odressed; hy nine e'eieelij they had half an hewr to epa^^ 
beflMre the time wilea this mttek^afntted man was iqp*- 
pokited te come. 

^Vnsf should we wa»fte this half hoar, Harryl** shU 
his father ^ ^ let us go on with wha^ we were talking 
of yesterdfo3r morning. B^ yo» recollect tbe experi- 
ments we tried yesterday t* 

*» Certainly, papa,** said Harry ; •*yon mean the ei^ 
'fM^rimentd you showed ns with 1^ buining ^w and 
the turpentine, te make an emply space-^a voeuom, I 
i^ntemher, ytni called it— in the tumUer, that we might 
see whether the -Water wotdd rise and fiH the plaoe 
which the air had filled. Yea, papa, I lemember all 
this perfectly.*'' 

'' ■** And I remtBlmher the experiment you tried with ^le 
ibll of tape, papa, which you pint under the giaea. 
When you unrolled the tape, and piflled it gentty fipom 
tinder the tumbler, the water went up, and took the 
^lace of the tape that was unrolled;" 

*' But, papa !" cried Harry, '* I hare then^t of some- 
thing !--i Want to ask you' a question^ papa.** 

''Ask it then, my dear; bnt you need not begin bf 
t6llin£i|ie that you want to ask a <]uestion." 

•* what I want to say, papa, is this— " 

•^Think first, my boy, and when you «leaiiy knOw 
what you mean to say, spekk; mid begin without that 
IbOlish prefhce of what Iw&ni i» 9my is this.** 

^* What I want,** Harry began from habit, but stopped 
himself, and began again— 

'* Would the water rim up into aircsy high ve88<^, papa, 
«s "well as it rsm into the tumbler, if you suppose that 
some of the air in the hi^h ^ssel were taken out of it t^ 

•* Yes,'* answered his father ; " if the vessel were as 
-Ifigh as the room in whieh^we are, the water would te- 
main in it if it were quite emptied of air. " 

Harry asked if St would stay in the vessel were it as 
high as the house. 

" Nb, it would not,*' answer^ his father ;*< because 
the pressure of the atmosphere is not suffieient to hcM 
uptne wei|fht of inch a (k>lunm' of water as eoidd be 
contained la s piJM forty feet high^ thought isisofll- 
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cifofr to wffiirff «r #iijimt «v hoM a^f ^ lifter Hut 
jomM be conluii^d in • pipe Uuity^Mir feelhiflb.'' 

Hany said he did not underetaad this. 

'^i iuD itol eotpneed «t .tbtt^" mmL ^ie hA^r;. '' for 
jroii aie aot msed to tbewwde vt^umte^fthe mt^m^^hmt^ 
or «ohmm of tMrfcr^^ aad to otker words whieh 1 nake 
use of. But,'^ continued his father, " if we bad a pipe 
Ibftt feel loiig^ with eoeks, snck as tie in tea!-ur9a>.l&ted 
well into each end of it, asd if the pipe were placed aip- 
right against a wall, with the bottom o( it la a tub of 
water, and if the lower cock were shot, and if ^e.uppef 
eock were ep«ied, ttie pipe UMght, by mea^s of a tun- 
4i8h or funn^ be fi!liiit& with water.. Mow, Hairy, if tbA 
lower eock were open, what would happenV 

^ The water would ren-oiit at the bottom,*' aisw^rsd 
Hany^ ^ and wonld overflow the tvi^.*' 

'« True,'* said bis f^ber. 

^ But now suppose the pipe were filled again with 
water, and if tiy^ eoek et the top were shut, aild the 
coek at the bottom opened, under water, would the 
witfer in the tube run out ?^ 

^ No, it would not," said Harry ; " the pressure of the 
atmosphere at the bottom of the pipe would prevent it 
ijpom iblling out*' 

-''That would be Ito case," said bis father*/^ if the 
p^ wae only thirty-three or thirty-four feet higb; t»ut 
this pipe is forty feet high, so that the wa|«r 14% six foot 
of the top of the tube woidd ruri out; and, if Uiis were 
let to run out very gently, >the water in the Tiemaining 
HiirtT^three or thirty-four foe4 would continue suppcfftea 
by tne preMimt of the tUmomihere on the water in the 
♦wb." 

^ Papa," said Lucy, ^' there js a Ud> of water i^, the 
airea under the window in my room : and this woi;dd be 
^ fine way of raising water up into my room, witJbiQqft 
th6 trouble of carrying it up stairs^" 
. ** My dear, that is an ingenious thought," said her 
lather; ^'bitt you are mistalLen. J will not att^i^pt 1^ 
present to tell you eimistly how*-" 

^ Here is the barpmeter-mani (japa !'' interrupted 
Lucy. *^ I saw an odd little man, with a box under bis 
am^ go by the window. Hark !««-rTher^ he is^ knock- 
ing at the door." 

The man was shown mto a room, wbich was called 
^ w;Qrksbop. He was a littki thin man, with a very 



-^aA «(Mil|ilesiMl, ktee Idaok «;«»% aad^ urf^diexlttUmii 
•bMitedi had tmnmuif ingoDMMiA and good-attuMd 
in his GOttBtenaaoe, though h« wiw ugly* Thou^'he 
^coiildii9l Si>eak.£ngttrti wel^ he nwdd them undeirBtand 
bim by the assistance of signs. He befan U> epea hin 
box^ and Is^ prodnoe «6ine ^. his things; bul Hanry*s 
£Eitiier adied him to rest hittsc^-^ after his walk, and 
ondered thai be :Sbeuld have bveakfost bvoi^t to hiok.: 
; Harry and- Ijuey deapa^hMl their breakfast with great 
expe&tion; they thought Ihi^ their ftilher and mother 
were^wittiuallyHridW ineatiag ttieirs* and that their f«* 
4ber dttnh as upeanneii nufliber of dishes of tea ; hut 
M^tet b)» said— M No more* thank you, my dear f* aadt 
9iittiBg*as^ the newapapevi be rase, and said*- 

' ^ Newy ehiUh«% bow tot tin imr0ineterHntmf as you 
Mdlhin^v ' 

< *> Maflufeia !^<-iQamiBa.l-^pray eone witii us !" said the 
ehiidien : tiwy took hep by tbe haad, and th»f sdl went 
tflgeihei^ ' 

' ^ Noivs BM«Mn% y0n akaiA see what Farmer Snug 
descrtiMl t« u^yestofday,'' aatd^ Loey. 
' ^'K<h--^h«t he euold uot desetribe to ips yesterday, 
yau mettB, y ^ald ftawy, ^^Hxm a ]>eel, ear a kind of 
'U^eedStn-'Otiossv nanma,. is put into a bottle, or how the 
bottle is made or bk»ni over 4iie raeL I do not uQde»- 
stand it quite yet." 

" &e.l pefeeive, my dear,'^ said hie mo^ier, emiiiiig. 

** But this man wili show it to lis, mamma^*' said Luc^ 
•*f And I generally understand what 1 see, though I often 
do not understand what I hear." 

AJas 1 lo Hnry and hufsfw g^reat disappointment, this 
«iaB, when they had with great difficulty made him 
•nderstand what they wanted, told them that he could 
aot blow a botde, such as they had seen at the farmer's, 
without, being in a glaaahouse, or without having such 
a lire or furnace as there is in a glaanriiouse. - .< 

' Thib wae a sad ctisappointmentS^-''9u:id, what Harry 
thought sdll worse^ Ihe man had sold all his barometers. 
Kowevor* he had some htite thermometers, and Lucy's 
mother bought one for her and gave it to her. Lucv 
jeoloUred ail over her fiiee, and her ^yes sparkled with 

SaSttve, whiNi: her mother put* it into her hand, aaA 
ify was abnostas glad as she was. 
- '^Is it reaUv for me ! — for my ^owa, mamma !-^l wHl 
lake case ^ not break it^ Harry^ w9 can hang it up 

10* 
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ImH tht loom is lieiiwe mxA after wo begin to w e tl p -* m d 
#e can uy sueh a mnnbeir of meo experinieHte^" 

** Frwf, m,^ said Lucy lo the nan^ *^ Imw dO you 
make thesfe thontiometeis !** 

The laaa said he wonid ehow her; and he took o«t 
^ his box some long tabos of gtesvand a40ng bipass 
piipe, and a laafto. It was a lamp wtUi which he omdd 
nelt gk»s. ¥/lieii he had li|^itod his lamp, it node a 
large flame, whieh he blew wHh a btaas pipe thai Im 
held in his mooth. Her Mher told iier dial Hks pipe 
'was eafied a blowpipe. Wi& it the mmi blow tho flamb 
irf the lampt atid dnreoted it lo one' of the claas tdbos 
which he Md in his other haad. In a hIM tiMM ih^ 
heat bem to mek tiie Ijiasa, and it melted iatoa l^tlnd 
ball ; this he heated again in the flame, of the lamp, SMi 
when th^ glass wai soft aad meltit^ hfe el s ae i that 
end of the pipoy and it looked like a lamp of fnslt^ 
glass ; then ne blew air in with his mouth thrangh tho 
other end of the glasB pipe, liil the air blown withinside 
of the pipe reached the end whioh wan mefting; and 
the ailr being strongly Mown a g mno t-it, it awelled out 
into a bnbbte of melted glass, and thna made -the bnib 
of a thermometer-tid>e-<-he left ittoeool very.^owiy, 
nod when it was oool itbeoameiiafd, smd was a p^feol 
thermometer- tube. t 

Hariy's father I^nI some syf^kms and bent tubes of 
diierent shapes made ibr him. Harry wan rety gkd of 
this ; for he thought he eonld try many different esq^* 
iments with these. 

The thermometor-man now w^ paid and dism i s e ed. 

As soon as he was gone, Hailry and Lucy* went to 
their usual occupations ; for they never missed any day 
their regular lessons. Tlien came sawing Wood^^then 
wa&ing out. Happy children! always doing 8omo>- 
thinff usefitl or agreeable. 

. This opening, when they were sitting rovnd Ae fire 
after dinner, akid after Ins father had finished t«a^n{ 
the newspaper^ when he was not busy, Haxiy aakel 
hint what glass is made of. 

** I thonie^ youhad known that hmg ago, Harry,*' mii 
hmfathnr. "^ Smrely I have told yoo, h«ve not I r 

^ Yes, papa, I boneve'*-^ datfe say you have ; bnt t 
niways fbvfBt; becansa I ne^er was yery curious or 
much iKfeeiesied aboat it till now ; but nowv when wO 
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have been seeing, and thin>uif» «id talkin|[ so nneh 
«bo»t glas^f I ibiok I shall remember what it is made, of 
if you will he so^ood as to tejl me once more/^ 

His father di^sired Hany to brisg him soioe sand, 
which was lying in a paper m his studf. Harry did sow 
%hen his, father said to his mother-^ . 

'* I wifh I had some alkali to show the childreiib— • 
some barilla ashao'— have you any in the house V^ 

" No." 

« There were no barilla ashes; but sheroeollected tha| 
a heap of fern and beanstalks had been lately burnt 
near the houaetand the ashes of these> were \o be easily 
^■^^*» 

■i Some of .theeta asiies were brQUg^ht upon a plale ; aa4 
Harry*8 father placed thi& ashes and the sand beiore hin^ 
asd aaid?^. . ^ 

*' 'These, when burnt togeUier, would make glass.** 

** I shall never fturget it," said Harry. ^' Now 1 have 
seen the real things, of. wfai^h ^ass. is made, I shall 
never forget thi'em." 

'* That IS what I say too**' cried Lucy ; ** seeing things, 
and seeing them just at the very time I am curious about 
tlk&pr nis&es me nep^ember easily, and exceedingly 

/* Tas^e these a^s,** said their father — " tbia^^lash, 
as ,it is called ; wet your finger, take up a little of it, and 
l^t it into your mcuth.'* 

Harry and Lucy did so ; but they said the ashes had 
not an agreeable taste. Their father said that be did 
not expect that they should think it agreeable, bpt that 
he had desired them to taste the ashes that they might 
know the taste of what is called alkali— what is ca&d 
an alkaline taste, . 

**I shall not forget that, either,** said Lucy. 

'* How wonderful it is," continued she — looking first 
at the sand and ashes, and then at a glass which she 
held in her han^^" how wonderful it is that such a beau* 
tiful, clean, clear, transparent thing as glass could be 
4nade from sui^ different looking things as sand and 
ashes!" 

.^ 'VAnd I wonder,** said Harry, "how pepple could 
ever think, or invent, that i^aas could be made of these 

** Some say that glass was invented, or ralher discor* 
lored* by ^ Qnqptti aopident,'! said Im fyt^» 
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•*Pray, papa, tell ttb tiie accident." 
' *' Some sailors, or some merchants, who wer« going 
pn a voyage, were driven by contrary winds put of tl^ir 
course (Or way). They were driven close to land, and 
they were obliged to go on shore — ^the shore was sandy, 
and there grew near the place where these men landed 
ii great deal of seaweed. The men wanted to boil 
some food in an iron pot which they had tnroaght oil 
shore with them ; they made a fire on the sands with 
seaweed ; and they obiserved that the ashes of this sea- 
weed, mixed with the sand and bnmed by the fire, had 
a glassy appearancb. It looked Hike a kind of greenisk 
glass. It IS said, that from this observation they f&rtti^ 
ed the first idea of making glass by burning alihto of 
seaweed (called kelp) and sand togemet." 

" How lucky it was that ^hey made this fire on tli# 
sand with seaweed!^ said H^urry. 

** How sensible those peoide wete to Observe what 
lutppened when they did io V* amd Harry's fother. 



NiBXT morning, when Harry a^ La(^ went ittto fhdr 
father's room, Harry began with his usual speech— ' 
' •* Now for the barometer, pa|)a !— and,** sldded he, " we 
must make haste, fotwe are to go td-morrow to'm^ 
uncle's, and I must understand it quite before I see him 
again-^we must makeliaste, papa.'* 

" Let us go on quietly from wjierc We left off yostef^ 
day," said his father. ^ 

** Yes, about the long pipe," said Harry. 

"Pray, papa," said Lucy, "when voti were speaicing 
of the water staying in the pipe, wny did ydu say th<K 
the water would be held up or sustained by the pres- 
sure of the atmosphere to thirty-three or thirty-four 
feet high in the tube ? Why should you say thirty- 
three or thirty- four feet ! Would it not stay either at the 
one or at the other of these heights ?" 

" That is a very sensible question, Lucy," said het 
father. *' The reason is, that the pressure of the atnuh- 
sphere \^ not alwavs the same. In fine weather it is 
generally greater than when it rains or 43nowtl ; and be* 
fore it rains or snows, the pressure^ or, as it is some- 
times called, the weight of the atmosphere, is less than 
at some other timesw So that, if we Aad such a pipe or 
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%9t0t and if Ihe imer mot of it w0r^ tnawptreiity so 
timl we eoidd B«e into the inside of it, we coold teil l6j 
tke rmng and faHiag ^f the water in the pipe when the 
air or atoiosphere was beaTter 9t lighter, and then we 
jKight iuppow that the weather was going to change. I 
•ay Mipftose^ becaaee. we should not be sure." 

''Then, papa," said Harrj, **if the top of this pipe 
were ef g^asa, it would be a barometer, would not it V* 

^ Yes, wf dettr^ it would. Now you Imow what a 
barometer is." 

** Why do not people nuke su^ batonieters as ^is V* 
said Harry. 

'' Because they ivt^ould be very inconvenient,*^ said his 
Mhet ; ''4tt the first ^ce, it wouhl be diflkmlt to pl^e 
ihem.so as tiiait the nse and laM of the water oomd be 
nasiAy seen, beeause yovmust go up to the top of the 
^ouse every time you wanted to consult the baroraeteH 
in the next pftase, tiie Urost would tom'flie water in the 
ti^ into iee ; and there wnvdd be an end of the barom- 
eter*. Bi^ the slHoiiag liquor ^at you saw in your 
uncle*8 barometer is not liable to freeze.*' 

'* That shining liqncM-," said Hatry, ** is ^^alled quick- 
attvifr, or mercury." 

'' Yes," said his Xather^^' heve is some mercury; feel 
the weight of it." 

''The quichsilves that is in this ghtss, papa," said 
lAiey, " seems as bevry^aa idl the water tiiat is in Hiat 
deeaiiter." ♦ 

" Yes," said her lather^'^ meycwfy is more Ihmi ftMr^ 
teen times heavier than water. Now, Banry^ if tljcft 
pipe, forty feet long, which we wet^di>eaking'Of befbre» 
waa filled witii qaieksilver^ do you think that 0ie pres- 
siit'eof the atmosphete would hold up the qttteksilver 
thirty-four feet hig^ f' 

" Gerlainly not, papa,*^ anisweted Harry; " beeaUse 
^e ^icksilKrer is so much heavier than watofi" ' 

" Would it hold it up one quarter the same heights* 
•aid hie f athec 

.. "No, it would not," answered Harrjr ; **beeaiise it ia 
easy to perceive that the quicksilver is more than four 
times heavier than the water." 
/ *' Very true, Harry; It has been found bj eitperi- 
Inent, that the pressure ef the atmosphere willeifstaiA 
a column of aereiiry about tweaty-nine indM^ high; 
•ometimeB It wifi suirtain oidy a "column gf iw^Ay* 
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MTcn laches ; and somettmies « cobmn ixf Qiiity^ moH 
Qt less, according to the pressure of the atmosphere.*' 

** How long is tiie tube i>f a barometer V* said Harry. 

'' it is ganeralljr about thirty-six inches long ; but, as 
the mercury never rises to the 4op of the tube, there is 
always an empty space between me top of the mercury 
and the top of the glass, which allows the mercury to 
rise or fall as the pressure of the aimosphere is more 
or less. The ^ass tube of a barometer is about one 
fourteenth part as long as the leaden pipe which yoil 
Bud would make a water barometer ; but (he quicksilver 
is fourteen times as heavy as the water." 

** AU th^ is raihe^r difficult," said Lucy* 

^ 80 it must appear to you, at first, my dear,^ saii 
her father; "but when you have seeh H often, aad 
lafted with your brother about it, you will uHdorstaad it 
more clearly.*' 

" But at least," said Lucy, '^ I know now, pana, what 
is meant by the gUus faUmg^ aad rising. It does not 
mean that tke gimss falls or rises, but that the mercury 
rises or falls in Ihe fflass." 

** Very true, my Sear Lucy ; saying that tiie glass 
rises or falls is an inaccurate mode of i^eaking. Nows 
my dear boy, I think you wiU be. able to understand 
your uncle's barometer when you see it to-morrow; 
I>avticular^ if you read tonaight aa excellent descrip- 
ticm aad explanation of the barometes, which you wul 
find in this little book," said his father, putting '^Soien- 
tific Diidofues" into his* haads; it- was open at the 
word har&meier, . 
. >' O thank you, father!" said Hany . 

" And) my dear Lucy,", said her father, turning to 
Lacy,.aiid showing her, in a bo€^ which he held in his 
hand, a print, *' do you know what Uus is ?" 

■ ^*A thermo(itejb&r, p^[Mi!-^Fahrenheit*s thofmometer 
— Oh, I remember what .yon told me about Fahrenheit^ 
tiiensometojk'' 

" I think you will be able now to understand this 
description of thermometers^ my dear; imd you may 
read it whenever you please," said her father. 

" I please to read it this instant,, papa," said Lucy. 
. ' SoXucy sat down and read, in the ^ Com>er$tUwra on 
Ckymistry^^ the description of the thermometer; aod 
Harry read the,exp]Anationi>f'the barometer, in ^Seier^ 
tific JHahgtms^^^ And when .they had finished Ihey 



^dM09d b9o)|St«ii4 Bmry iiead what a^ Ind be<»^«M- 
p, aad Lucy lettd what Hanry had beeareadiiig ; aod 



' ^y liked .the booka^ hecause they voderatood what 

, they had read, 

. *' 1 waader what the i»at of thia booh ia about,** aa«d 
Hairy^ tanuagover the leavaa ; ^* here aramany thioga 

: I i^uld like to know sonethiag ahoMjt/' 
^ ■ '* And I ahoidd like.** aaid Luey, ." to lead aonie moae 
!«vr .Uieae canyanMmioiia between £iaiiia and Canj^iaf, 

. aQ4 Mm* B . ■ > These aeeju to h^ dpiwii^ga here* and 

. asperiia^iila too. Sioea ^apa haa ahewi^ ua aome eaK- 
periments, I wish to see more." . . 

. ./* B«t» n^ dear," aaid bar falhof, "yau are.ao^ able 
yet to understand that book. Look aX the begimiiag^Cif 

^|L A Read the fifat.aenteBce*" 

" What are ehmentary notiang f** aai4 Lucy, stappii|g 
i^ort. 

•* I know,** said Harry ; " for I heard the writing-maa- 
ter, the other day, tell my father that he had given Wii- 
not, the gardener's son, some elementary notions of 
arithmetic, that is, first foundation notions, as it were.** 

" Then I have no elementary notions of natural phi- 
losophy — have I, papal" said Lucy. 

" In the first place, do you know what natural pkUosO' 
phy is, my dear V said her father. 

Lucy hesitated ; and at last she said she did not know 
clearly — she believed it was something about nature. 

Harry said he believed it meant the Knowledge of all 
natural things — things in nature ; such as the air, and 
the fire, and the water, and the earth, and the trees, and 
all those things which we see in the world, and which 
are not made by the hands of human creatures. 

Their father -siad that this was partly what was 
meant. 

" Then,*' said Lucy, "I have no elementary notions of 
fuUural phUosopkyy 

"Yes, you have,** said Harry — "all we have been 
learning about the air, and the wind, and the pressure 
of the atmosphere, and all that papa has been showing 
us about water and (}uicksilv|r ; these are elementary 
notions of natural philosophy, are not they, papa t" aaid 
Harry. 

" Yea ; but you have as yet learned very little,** aaid 
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litfMher ; ^To« hftve afrrat deal.wore ti» foanrMbre 
yea «^ be able to ofldcntand 9R tint is bi tkeee * Gi^- 
>ei«alloDSOii€%yiiii8lr7/ aiiditi ^•eieHtifie Diatogma.**' 

** Well, papa/^ said Harry, smiling, '* that is what jroJU 
ttoad te say to me abofil the bflffometer ; yon used te iay, 
m Ktlle while ago, that I tirast koow a gieaC deal «efe 
before I could understand the barotneter; bat now I 
ha^ teamed aM <Aa<, and now I do mnderstaad tlve ba- 
rometer; and, m time, /shaH---iM sfaaM, I meaa— Knew 
enough, I dare say, to revd these books, and to under* 
stand them, Jdst as w^ as Wenow understand the ba^ 
rometer and thermometer.* 

** Yes, and tery soon toe, t diie si^!*— diaU not we, 
pnpat** eiled Lucy. 

'* All in good time : we wffl ffiakehatte shwly^ m^ demr 
eMUtren,** hfiswfltred their ftther. ^ Now go and get 
ready as quickly as you please, to go with your mother 
«iMl me to yotur melees.**' 
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PREFACE; 

ABDRBSSED TO PARElTrS. 



Thm eoftcludiiigpart of *' Harry avd Luot" is mtendM 
for yowng peoi^e from the age of len to Ibarteen. It 
completes the series of " Early Lessons ;" an humUe 
work, ifem which no literary fyme can be acquired, but 
which I have been most desirous to complete, from th6 
belief that it will be more useful than any other in my 
p»wer« 1 have had another motive for finishing it ; on^ 
wfaichv though it may be no concern of the public, I may 
be pmnitted to name. Harry and Ld&y was begun by my 
iia^er, above fifty years a£ro,for the use of his own fomily, 
and pttbtished at a time when no one of any literary char* 
actei^ exoepting Dr. Watts and Mrs. BarbauM, bad 6v«r 
Gondeecenoed to wnte for <shildren. That little boi^ 
was, I believe, the very first attempt to give any correct 
elementary knowledge or taste for scietfce^ in « aarra* 
ttve: suited to the comprehension of children, andcalr 
ottlaied to amitse and interest, as weH as to instruct; 
Fkiding, from experience, that it answered the intencted 
purpose, my father eontinued the bo€>k at interval ; and 
m tke last part, pubhslied in 1818, 1 had the pleasttve of 
aaaisting htm. He then communicated many ideas fvt 
ibe ecNiipletioik of his plan, which I thought too vah»U» 
to be abandoned. I considered tbat a full kiiewled|[e 
•f-his views, and long habits of acquainCanoe with ma 
node of teadnng, might enable me to do jftstice to^his 
plan, though I was aware of the difilcuity of combbiing 
mgeikious with practicable lustrations, and still rabre 
sensible of the accuracy requisite for elemenla^ in* 
Btnietion. The want of Ins mind working sdong witk 
my own, I knew, must be iti this attempt peculfafty foii ; 
bat 1 have been encouraged to persevere by the assist* 
ance aifonled me by his and ray own scientific fvienda* 
To name tbese kind and able friends would gratify my 
vanity^ and might ensure th6 confidenoe of parents ; but 
It wvuldy periupoy have more the uppearuioe of oateo* 
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tation than of candour, and might leave others respon* 
Bible for errors which have escaped the u^ost careful 
revisal. 

I 'have endeavoured to pursue; in this Conclusion of 
Early Lessons, my father's ot^ct in their commence- 
ment — ^to exercise the powers of attention, ofoservation, 
reasbning, and i^ivention, rather than to teack any one 
science, or to make any advance beyond first principles. 
The essential point is to excite a thirst for knowledge, 
without which it is in vain to pour the full tide even to 
the lips. As Dr. Johnson said to fioswell wben ho was 
^soribiaf the pains his preceptors lu4 tskea to give 
him leanung — 

*' Sir, anybody can bni» a hdrse to the water* b«t 
vho ean make him drink V^ 

Consistently with the sort of instruction to he cmi» 
veyed, ii was impossible to give as nuith of the araiisai- 
jneat ansiag £rom incident and story in this book as ia 
oome others. But the varying occmrreooes of domestMt 
life, the frs^ttent changes of scene, and the diffensnt 
characters of the childten, with aU their hopes and fears 
i» the -pursuit of their own littie schemes «»d experih 
nenlsy will, I hope, preduee sufficieat action to- create 
itttcr^st^ and 4o keep awake attemion. No pemicioas 
stinmluB has been givsn, ne deception or €^|elery-ieHi<* 
ployed* to effect our purpose. All attismfits to eheal 
chudcan, by the false i^omise that thsy can obtein 
knowledge without labour, sare vain and luirifuL Thi 
gods seU every thing to labour, and moitals, young of 
old, ouist pay that price. The wages of industry should, 
iMwever, be rendered a» eertain as possible;. for tiis 
pa^ wiU exeft themselves in pioportion to tfaek hopetf 
tl^ their effoils will be recompensed by the pleasure 
of success* 4 have t^en all the preeautiena in 013^ 
power toseeure to each effi>rt of attemton its jusi tm* 

Much thai wo^d be tiresome and insnfferable to 
young peo]^e, if offered by preceptMs in a di^kKitic toaoi 
irill b» eageriyvacoepted when suggested in oonverssH 
tHNi* especially tn eonversatioas between themselveat 
i» these there is ^ways a certain proporUoaof nmsMsa $ 
an attoy which is necessary to make sense work weU. 
Children can go on talking to one aaother much loBger 
Ihan they can beaii to hear the address, however wisoor 
syiAtpieim af ai^ grown persoiu Yeung peofie ol gaod 



disposition l^toi trith pecnfiar ease from each ollher, 
because the yoimg teacher has not forgotten his own 
difficulties; knowing exactly where they lay, he sees 
bow to remove them, or to assist another over the oiK 
staclc^. The great preceptor, standing on the top of tilt 
ladder of learning, can hardly stretch his hand oown to 
the poor urchin at the bottom, looking up to him ki de^ 
spair; but an intermediate com))anion, who is only a 
few steps above, can assist him with a helpinghand, cail 
^how him where to put his foot safely ; and, now urging, 
now encouraging, can draw him up to any height with- 
in his own attainment. 

I The system of mutual instruction can be stiH nlore 
advantageously pursued in teaching the rudiments of 
literature, and may be extended even to higher branches 
of intellectual education. Upon this principle, in the 
following pages, the young brother is employed to teach 
his sister what he has learned, either from his father, 
or from books. 

Hartys abilities and knowledge will perhaps appear 
a little above his age ; but this the reader niust e:|tcuse, 
iind attribute, as he pteases, to education, or to accident, 
or to natural genius. H arry will not be disliked because^ 
he is not pedantic ; and he has some redeeming faults 
and foibles^ which save him from the odium attached to 
a perfect character, and from the danger of being 
thought too good to be natural. 

Lucy, on the other hand, may at times seem tod child- 
ish and volatile ; her respect for accuracy not being at 
first much greater than that of the sailor, who said, 
" Well not quiirrel for a handful of degrees." But these 
faults produce the nonsense and the action necessaiy to 
relieve the reader's attention. As to the danger and the 
penalties of her becoming an affected scientific lady, it 
IS left to her mother's and her own good sense and ^ood 
taste to guard against that evil. All that can be said or 
thought upon the subject by the other sex, is comprised 
in the Edinburgh wit's declaration— 
I '* I do not care how blue a lady's stockings ma^ be, if 
her petticoats are but long enough." 

My father long ago foresaw, what everybody now 
feels, that the tastie for scientific as well as literary 
knowledge, which has risen rapidly, and has spread 
widely, would render it necessary to make some provis- 
ion for tiie early instruction of youth in -science, in ad- 
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^Wm to ^ great and siiceenfal atUntioa paid to daa* 
aical Uter^ure. In public establishments, aiterati6n0^ 
even when felt to be requisite, must for many reaaona 
be tardy ; much^ in the meantime^ may be prepared hf 
l^vate instmctioa. 

It .has been feared by some that the genersd diffuskm 
of knowledjge will tend to damp the energy of genius | 
and that original invention will decline, in consequence 
of im&reased cultivation. This might, perhaps, be the 
consequeoice of injudicious cultivation. If the acq^isi- 
tion of a great quantity of learning of all kinds, pr of 
any kind, were made the sole and ultimate object, ithe 
mind would be 0|>pre88ed, and invention. extinguished 
under the mass : but of this there is no daager if the fac- 
ulties be proportionably exercised, and if the pupil be en- 
abled to arrange, and above all to employ, his knowledge* 
In science, the hope of future discoveries, and the am^ 
bitioa to invent, are great, natural, and never-failing ex« 
citements to young and old. 

That very ingenious and very mysterious philosopher, 
Dr. Hoofce, speaks somewhere inliis worka of an algen 
braie formula, by which he could deternune what ihinga 
Ve possible or impossible to perform or to invent^ 
"Without perfectly crediting or perfectly nnderstandiug 
this veilea prophet, we may hope and beUeye Uiat the 
inventive power may be assisted and improved by ex- 
ercise, by reasoning, and by judicious experiments* 
Many adinirable observations on the nature and conduct 
of the understanding, on the causes which have pre-' 
vented our advancement in knowledge, and on the hab- 
its of false reasoning, prepossessions, and prejudices, 
which enslave and disable our faculties, are to be found 
in the words of Bacon and of Hooke, of Locke, Stewart, 
f nd Playfair. These observations should net be suffer- 
ed to He dormant in books, the admiration only of the 
learned ; nor should we be content with merely citing 
them occasionally, to adorn our writings, or to point 
our conversation. Metaphysics, after beuw. too much ia 
feshion, have been thrown aside too disdainfully, and* 
their use and abuse have been eonfounded. Surely i% 
would be doinff good service to bring into popular form 
ail that metaph)rsicians have dii^overed which can be 
applied to practice in education. This was early and 
long my father's object. The art of teaching to invent 
-^I disre opt say-^but of awakening and assisting tiie in- 
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Tenti^e power by daily exercise and excitement, and by 
the application of philosophic principles to trivial occur- 
rences, he believed might be pursued with infinite ad- 
vantage to the rising generation. 

I have now stated all the objects of this work : how 
far they have been accomplished must be left to time, 
and parents, and, above all, to children, to decide. 

MARIA EDGEWORTH. 

Bf«y 31j<, 1826. 



HARRY AND LUCY. 

£CONCLtJDte».J 

J 

**MAttMA« do yott Tetotiiect, t\ro y^ars a^o, wtivn my 
ikfber was exjJainitig to us the barometer and ther- 
mometer, and when he showed uv several little expeti- 
mentsl'^ said Lucy, and she sighed. 
' ^ Yes, my dear, I remember %at time Very trell;*^ said 
her mother ; " but why do you sigh V* 

•* Because 1 was very happy M^n,^ said I^ucy. 

•And are not you happy now, my dear V* 

^ Yes, mamma, but not so very happy aS I was ^ien» 
J>ecause now I do not go oti with Hany fts I used to do.^ 

^ How so ! I hope that you have not had any quar- 
rel with your brother ?" 

** Quarrel! oh ho, mamma, it would be impossiblte ti^ 
ouarrel with Harry, he is so good-niuured ; and he is aS 
iond of me as ever, I believe. But yet, 1 do not know 
how it is, we do not suit each other quite as well as Wd 
did. . We are not so much together ; I do not know all 
he is doing, nor go on vrith all he is thinking of, as I 
^sed to do." ' 

"My dear Lncy, you and your brother have beei^ 
learning different things for some time past ; and,^s yon 
grow older, this must be ; your different ^mptoyments 
must separate you during a great part of the day ; and 
so much the better ; you will be the more glad to be to* 
gether in your hours olf amusement. Do not you ftsA 
thisr 

" Yes, I do, mamma," said Lucy, "btrt^^atod after 
this ^tt< she sighed again. ^ But now we are not 
amused always in the same way. Hariy has grown so 
excessively fond of mechanics, and of atl those wcXbrt- 
tide things which he is always learning fr^m itiy uncle 
and papa.** 

"I thought, Lucy, that you Were fbnd Of thdse thingf 
too ?•' said her mother. 

'* So I am, mamma ; Only I am not nearly so fbrid of 
&6m ais I was formerly : I do not exactly know why; 

F3 
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bat, in the first place, I suppose, because I do not under- 
stand them now nearly so well as Harry does : he has 
got very far before me." 

" True," answered her mother, " you have been learn- 
ing other things, which it is more necessary for a girl 
to know." . ' .' 

''Yes, mamma, I remember your saying just after 
that happy barometer time, that I thought of nothing 
but experiments; papa said that must not be. Then I 
^as not allowed to go into his ropm with Harry in the 
mornings. However, I learned more of arithmetic^ and 
drawing, and dancing, and music, and work." 

" And you grew fohd qif these; so much the better," 
said her mother. " This does not make you less happy, 
does it!" 

*'No, no, mamma; but then c^me the time when 
Harry and I were quite sejjarated. That long — ^long- 
long time, when you were ill, mamma, and when I was 
*t my aunt Pierrepoinrs : while I was with her I read 
nothing but stories and poetry, and I heard my aunt and 
people who were there reading playsl She used to 
praise me for understanding wit, and for repeating poe- 
try,, .Then I grew very fond of them. But Harry is so 
grave always about wit; he never understands it at drst ; 
^nd at last he sajrs, 'Is ttiat aUT — As to sipniles, they 
alwiy^s interrupt him.'V 

. " TAcy. interrupt him!'' said^her mother; ".perhape^ 
Lucy, you interrupt him." ^ 

, " Sometimes, perhaps, I do, mamma, ; but he always 
finds out that similes are not exact. This is very pro- 
yoking. I wonder why he is so much fonder of exact- 
ness than 1 am," 

" Probably because in science, which he has, bee^ 
learning, he fi;nds at every step the use, the necessity 
of exactness. He could not go on without it in measuL- 
pm or in reastoning," 

'' Manima) I understand the use of exactness in some 
things. In drawing in perspective, and in proportion, by 
^ sca,Ie, as YOU taught me. ^arry came to me the other 
day^ and asked me to draw a cart for him; and 1;, was 
glad to find that I could help him in something.". ] 
^. "^d I dare say he will be glad to help you iti his 
turn. You each know different things, which you c^ 
l^ara from xxie another, ^nd in which you can be of mu- 
tual assistance. This is just as it should be betweoa 
triends/* • * ^ • ^ 



V *' Thank 3^011, iiiamtiia,^oii iknii« tim fM hgppfftg&n* 
1 will ask Harry to Miir oMup «o iitifi inallheiiiiB b«M 
l0aniiBS5 as hmt u» p(mmke, tkat wv may g9^&k %0(gHhBt 
m^'¥m tt^ed to 40f if ycMn have lia obfcfction, manifnu.'* 
; ** Bo ao^ vaj dear Locy^ t^ul I warn yo«r tlftil jrot 
«ho«l<l not expeet to 90 tec ; yeii«nMt be «oiitmn to so 
lk7wly> ntd yoo Muet ealwi tto Im^fefior to yOiif hr^n^ 
er: fiMT iBome tiRra# This ma^ mortify ywky my dear; Iwt 
it»«aimot be avoided ; yio» miftl bear tti^ 

• ^ Very weH, maaaiBa, i can 'beao' it Bat, metkef ,' 
eanl Lucy, hesitatfAfr » lit^, *^lliere4s one o^verth^l^ 
1^ want Jo aey kefere I eanbr^ote^iiappy:^ : 

•> ^8aT>it then, my dear: wtel are yoaafMd of?*-^ 
Not of me, I hope V* 

'i ^Qh l-noi manHQaiHot afraid of .yen ; bat I anaViot etire 
that the person who said what 1 want to tell jFov iiroiM 
like that yea shoidd know th«t he-sai^ it.'* 

"You can tett «e wkatwas aaid, tltes^ wiHiotit'leMifSlf 
mt ftom whom yob heard it* Caawyt you, htiey^ ' 

• >ic«D, and wijOl,"* aaid Liiey* ^^liienytfumtistkiMMr,' 
mamma, that one day, when 1 was at aiwi Pi e ilUjioi nty 
rile wae telling tcineiody that papa used to teaeh ine sdi- 
eatific things along with Hairy ; bnt tkat^ since I Iflful 
oome to her, I had not learned - any^^ tking^ el that* eortl' 
iUni— iiow it eoraes^ mamma ; * ^mi gentleninn, ^f^ti& ts'nol 
te be named, iangked.^ 

" Well, there was no ffreat harm in that** ^ 

» ^ No, mammn; only thit he kmgked ift a pasti^K^ar 
sort of way, scornfully. And he said that it ^a» wett^ 
for me I had left eff swch looming. Thai 1^ shootd be a 
»nck mere agreNBeA>le woman wimout H; that ladies had 
nothing to do with science, 9t ou|[fot to hare nothing ta. 
do with it. He said that sciemific ladies are always 
displaiying what they k|iow» or what they do not knokr. 
Those were his very words. He said that scientifie la- 
dies were hie aUumrence, And he looked asif he abhor** 
red them terribly. I was very sony at the t^me that he 
knew papa had taught me any thing along with Harry. 
I waa&aanamed and frightened, and 1 thought it wa$ al^ 
wiujK Biit^ow tha^ I am come home I think that it' 
iras m. right ; for I see how mncdi papa hkee thai yott- 
ahould knaw the scientific things that he is busy i^ut, 
aad-how happy it makes yo»; and I want togo on again' 
with Harry : onfy- 1 wiiA, nMunma, Umt aU peoj^a were 
ojf the aame cqfnnioiis abenllJhir,^ . 
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iMi Xa<^; yon wiJl ind loafl^ people have difibMsi 
<>puii^ii» upoa this svkyed. But att wiU agrae wii^jrooir 
Bawjtfiljiaw ganilaniaa» that when women fsetaad to wmv^ 
imuid what they do not* whether- about seteiiee er any 
^eg elae, thegr are ak^wud and ndicaloBs. Jaad if they 
talk even oC ^p^at they vodefetand^ aieiely tot diifilay 
their kiiowtedfe» tk^y niiat be trcMibleaeme and diea* 
greeable. Theretoe Ihey should take cue sot tade so* 
Thay ah^uU be paHicHdaiiy cautioue el tadktnt^oa aci- 
antiqc ai^eots, heoauae they aeldean ohtaia acaume 
knowledge ; tl^y aie therefoe likely te nahe BBatakea^ 
and^ he ^ther tfouhleaoaie in aakNig'(|u»stioiia» or ri- 
diculous in showing ignorance and conceit.* 
•^Thatiei'* «aid Liieyy'*if they ««i i^ii^beiug aoien- 

tifteladi^" 

'* Yes, if their do Uiat* they nnist take the eenaequei^ 
Wl they mA be disliked," aaid her au>ther. 

*' But^ then* mansHia, I am so sMch afraad^of being idN 
bevved* ]&ireiiM'y»ey areBoteoaceited»wi2itheybeab- 
t)yonled», ataonpa ?" 

^ Mei by peraons ef ee^se, jay dear r ' said her laottier* 
*^ jInb far ae i can judge^ I tiiiak ttai 9eBflil>le rmmi would 
heiiaady taa^eist any. uaaibcted, unaaiumiiig woBkan, 
mho roadly niehedto-ii^omkheraelf, and would hke hec 
the better for being interested in their eoMWikatieii, theia 
writings, and :^ieir pursuits." 

*^ I hefKB then, maoHna, that I AaB. be^ aji: uaofEoctedy 
UoaesuaMng wenoaa." 

. ^^1 hope eo, «iy dear ehild," aaid her mother. *^U 
jom father did net hope so too,^ he would never teaoh 
3rou any more on these sufa^ects*" 

'^ I should he very sorry fer^tiiat," saidf bucy* 
. *^ Yea» I think you would* my dear; for^^ even wid» 
your littiie eKperienee, you feel that there ia a real pleaa*^^ 
ttve in going on, as you say, with yeur bcother;'*^ 

<' That I do^ indeed, mamHuu*' 

^ Am you ^ow older,"^ continued her sioliheiv/^Teo 
wiU peiceive that, by acquiring knowledge, wom|^ot 
eiuly increase their power of being agreeable t^BauDf* 
ions to their fathers, biothers, husbands^ or iniiPI) i£- 
t]iey are ao hapfiy^ as to be eonneetedwitkseiisible men, 
hut they 4n<»ease their ows ptoaauae in. i^fsadiug' aud 
heawigAel epienliie c^jqieiimeuta and chseoveries^' they 
acquire a greater varie^eil UMttuiof eB9pl(^|ciagthenu 
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Mlv^s indefMBnIeiitfjr aw) ftt boiM. Bat, itove all, HM 
aequiftHioaof kno^vtedge aol^oaly^alaisgas, bat «l0vat«8 
the mind, by filling it with admiration and latitude t«- 
waHs that bcMilitiAilftotidenee trhe has wtablMhed Mich 
Wiae laws (or the welfava and jpfresaivaiticNBi of the woiidi*' 

** Yes, mother,** eiud ifiicy ; and, after a^acweiia^^vkicli 
ilb6 reeon^ftdiefred all her aioiher had been ^sayiof , she 
returned to what still a little alanaed her haagination. 
^ 99^ yel, mamma, I Heel afnid ol beiag^ftA» rr» rf; and 
if the ^acquiring of knowledge shoald aaalDe me vaia—- 
thei^ is the danger."" 

^*Thet« is iSie danger, to be aure," add her nietber. 
^ dtft, a» fer aa I have obserrad^ igRocaiH woa»a» asaaa 
▼ain, aad oftea mora ao, than theee who aare well in- 
-fMrmed; and now, when aliaoat all are ao edacaied tiiat 
they have a taste for literature, and some aon^iaiotanoe 
uritk acieaitMIe airt^leeta, tiiaie m leaa dangiev that any 
'tih^oiild be ^«a 9i^ what is no paeblinr distinctioa." 

^^h^ nrather, I wlii taiva ^e greeftest cave,"* Mid 
Liijcy ; ** you shall see as I grow up ; and thaakyoa §19T 
exBiaini)>g all this te me." 

'- ^ Peilima, mf daai», part af wliait I hare haea aayjac 
la rafhe>r*aixWe yoar (MMBpaehen^aal^ 

^ N^, mftbima ; net at alL If it is aaC canceited io 
'aey so, I ttiimkl nideivtaad it aH perfectly well; and 
now 1 know what » n^ a»d 'wvohg, and <my mi&d is 
aeVtIied ; attd i am happy agaia, and very glad thalt I may 
hare Aie j^l^aaare of laaniiiig again froin pi^ ^ aad, 
a%oveall,gladthatIflBi^#9«nMMi with Hiu^ Awi 
here^ he comes, HiaafVBift) I aee Sim fimn tiiii^ wiB^ow^ 
coming ideng lAia path firora my uiiole^a. Ok^ maBuaa ! 
he has a great walking-stick in his hand, and he is hab- 
Ming like an old man of a teeklaad m6. iea«" 

*' I hope he haa not hurt himself," aiod lier aMihar, 
isoftiing to Ihe wmdow. 

*' Nb, maaima, I believe he ia anl^ in play^ f hf re ! 
the oM tiism is running as wefl «» orer he did iahis li£e; 
snd I will rmi and meet him." 

as Laoy was aear lenough to wake her Toaee 
le aaked har brother (vrtiy he ^a^ed with ida 
walking-stick, as ahe a uppoa e d it <to be. 
^ is not hiil,"aaid Hanyy^^it ia aiiaai my laiole 
has ffiven ft to mMe." 

' '*' Yoars? «id kiaiqjaiie new; I aav<ar«aw it JMbre. 
How beautifully varnished! and what a pretty head! 

12 
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'VU why (Hd myunole fire it t» 7011, Hsnrl It wmld 
tM of tae to hm, mnd it wiU be ^ oooe ta you," aaid 

" T^ere y<m ara mtstafcen j 1 beg jnmr )Hrdon, Lucy. 
It wiH be of BH muctinse M me as »t would be to bin, 
and of the stMnc sort of use," said Harry. 

"8«me sort afuM !" Bnd Lucy; "butOf what aoitt" 

"GueM," said Hany. 

"I soppoae yoB ineaa in [day, lo act aa «ld mao. a« 
ywi did }u»t n«« 1" 

" No, in earnest, useful," said Hairy. .^ 

" What can yeu de wi* it 1" said Luey, " far yon are 
too TOuBg to walk wkfa it, an4 too old to ride upon it.* 

"Too old! to be sure 1 am,"«aid Hairy, intUgnantly; 
** 1 bare not ridden upcm a attck tbese hundred yaara. 
Oneas again." 

Luoy ROW waRt«d to exsmioe thia wsnderfnl Hick 
more deaaly , in hopes of diBeoTeiiog what ite merits 
Might be ; but Hhury atfened unwilling ta let it out of 
his handsi 

" Oh ! I know what it is. It ta^ull of money. It ig 
like the Staff whtcli ibe man had m the trial in Don 
Quixolfl, which Saneho ftaaa fowd OHt was fiiU of 
' Aioney, becatne he would not let it outAf bis hmtds." 

" I do not in the least know what you meaa," said 
Hb«t, " for there i« iw» money is ftia. 

" llien let me look at it ; 1 will not ma away with tt> 
Hew heavy it is," observed Luc; ; " what wood can it 
be made of 1 — This outaide seeias to be mafaogaay, biit 
I ne*er felt any so heavy. It eumot be all wood ; it 
most be hollow, and there must be aometbing witfain- 
Aide of U." 

" Stop! st<Tpt do not sli^e it ; do not turn it upstdi 
' 4»wn ; yoa wifl spoil it," cried Harry. 

' Ho ! bo ! then there is aomeUiing withiaBide of if. 
I lave fo«ad that much out," said Lucy ; " and yon 
sa J, ' Do not lam it upaide dowV like the words ontbs 
box of glass thai came last week t ' K«ep tiiii tide uf^er- 
tnoit.' Sol guesrtiiat there i» ^sa within youMUcIc. 
Voa smile, there is ! Glass ! — Then pertiaps ii^Ht>y- 
glassl — a telescope* — a maffnifying-glaBS 1 — 4^P'^'^ 
Bcnpe ? No, none of these 1 What can it be 1 OTwhat 
UB« can glass be in a walking-atick, Harry !" 

" Of a great deal, as yon w^ aduNwledge wh«i yon 
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'find it out. Gness again,** said Htfrrjrr^it ii^ a XMl^ 
that you have seen." '• 

*' But I have seen so many things," said Liiey. 

** And of which you know the use," Said Harry. 

^' Bat I know the use of ^lany things ! Ted ne m 
little more," said Lucy ; " what is it used for V* 

«« For weighing s&9nethitig,^ tsaid Hany; "stay^I am 
not sure that it is quite fair to say it is used for weigiih 
mg a tkingi and yet it is^sometMog.** v 

'* I know now," said Lucy ; " that motion yoo ill«A^ 
with your hand up ifhd down aCgainst the mr lold me. 
The something that it i^ used for weig^ng is aif, and it 
|i -a barometer." 

•* Now you have foiHid it out," said Harry. ^ ^ 

^ And now I know what makes your stick solie^vy,^' 
•aid Lucy : **the quicksHver^the mercury. I remem- 
ber feeling the weight of merciuy, when pana put into 
my hands two cups of the same size, one fim of watery 
and the o^er full of mevcury. How stupid I was not 
to think or this at first, and not to guess it was a ba- 
it>nieter!" 

' Harry now showed 'where ^is walking-stick opened^ 
and he showed her withinside of it a barometef asd 
thermometer; he ex]^iRed to her how the quicksilver 
wa» screwed up tight, so as to prevent it from shakihg: 
He told her this was* called a portable barometer. 
> '*Yes, it is portable," Mid Lucy; '^it oaa easily b« 
carried from place to place. It must be convemeni td 
travellers. But is it in any other wajr better than the 
barometer which hangs up m papa^s room, or than that 
which stands upon- three legs in my uncle's libraryl" 

Harry said that he was not sure that it was better fior 
oommon use, to show ^eehangee of the weather ; ^* b^ 
this,"'8dtd he, '*is not merely a weather-glass, as ha* 
lometers are sometimes e^Uedi^ This is intended tog 
another purpose." ^ . . 

' ** What other purpoeel" said lAcy* 

'* First, let me tell you why mvuscle gaye^it t&me,'! 
say^lATry^ ^* boeause he was pleased with my having 
ta^^Buns, two years ago, to understand the barometer, 
anl^^B my remembering it now; Then he bid me try 
lolinlmitthe pasticulmr use of^this portable baiometer.* 

" And?4id you, Harry I" 
* >^ Yes, Mt I was hipped. My father, who wairpres* 
ent, put me in the right road. I was very stupid at 
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imt. . Mj head w#Dt qoite off tli« wrong way, but mf 
father was very patient, and brought it baek afain, ana 
set it upon the light road. $tiU I was very slow. My 
nncle uioaght I should never find it out. He said it 
waa too difficult, and that my father had better tell me. 
But papa said he waa almost- sure that I should find it 
oat myaalf. This ejaoouiaged me, and 1 tried and 
thought again, and my unele left off walking up and 
down the room fretting* He was so good as 10 be pik- 
tiftnltoQu'' 

^' That was kind of him," said IfUoy ; ^ I know it ia 
very difficult to be patient wiUi people if they ve a&ow 
in finding a thing out, when one knows it aU the timf^ 
CHie longs to teC or to push them on to it," 

^ Papa did not pmh me,'' said Hany, **^that would have 
thrown me down; but he puUed, he helped me on 
gently, st^ by step, aa he does so nioe^ ; and he let 
jne fiiid it out at last quite by myself." 

<^ Wcdl, then, you oan do die same tot mOk Harry.** 

** I ^^ ^y^f" 8*»^ Hany. 

'* Thank you. But first let me tell you all that I 
have been saying to mammiw and all that mamma has 
aaidiome^" 

She repeated it sUi a# well aa ahe eould, endings 



*< Mamma tells me that I mav g9 m with you, Hanryv 
as we used to dot and she aam she thought that you 
would he 80 kina aa to bring me up to you in aU you 
hav« been learning." 

«I wai try," said Hany. 

'^1 hope 1 shall not be very stupid,** said Lucy. 

" No, no, Liicy, I dare a^ you wMl not ; do not begin 
Iff thmking you will, that is a veiy bad way ; because 
then you go on, thinliittg you at« afraid you uFiU be 
atopid, instead of attending to what is asked and said to 
yeu« Now, Lucy, suppose you were at the bottom of n 
deep welL" 

" If I were at the hottom of a weH, then I should find 
out the truth/; heeause yon know the common proverb, 
as Mr* Oflanbeunie amd, that truth ia a( the bottQmM)f a 
w^l.*? ^^ 

*' Nonaenae, my dear Lucy," cned Harry} ''^V H 
you go to your wit, and what BIr. GinoihoinrnelKa, i 
cannot attempt to taUc to you abotrt the barom^^l^/ 

^ Wall, I wUl bo very attea^o*'' aaid Lui^. *'Siq^ 
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pose, then, I was at the bottom of a well. But fi^oold 
not I be drowned 1^ added she, in a low voice. « 

'* Very trne, 1 should not have said the bottom of a 
well, but the bottom of a deep pit,'' said Haviy. 

^* Oh, that is another affair,*' said Lucy ; ^ I likio 
fhat better. Now, then, I am at the bottom of a dee» 
l^t/' 

** Now, then, which do you think would weigh Uw 
heaviest; the air at the bottom of this pit, or tibe air at 
the top of a high house 1" 

*' I think it would weigh heaviest at the bottom of th« 
pit," said Lucy. 

" Why V asked Harry. 
*- "Oh\ my dear, such an easy question,^' said X^cy, 
** Well, answer it, at any Irale,'* said Utary. 
** Because, in the bottom of the pit* the air in* the pit 
is added to the air that is above the pit, and also ]Nm 
must add all the a^ tiiat reaebes to the top «( the 
house." 

** I believe you understand it. Suppose you took this 
barometer to^ the bottom of the pit, do you think that 
the mercury would rise or fall? My dear Lucy, pray 
think before jrou answer.** - . . 

Lucy thought, and answered, ** I thiok il^ would nam 
^t the bottom of the pit." 
'^Right; now, if ]^on took it to the top of a high 
house, would it rise or fall V • ' 

" 1 think it would fall," rej^d Lucy. 
"WhyV said Harry. 

** Because then there would be lees' weight pro aa ia g 
upon the quicksilver in the eup^ and ^heielbre leaa 
quicksilver would be pressed up into ^e tube.** 

" Very well indeed, Lucy ; I see you remember SJl 
papa taught us about the' barometer. Now suppose 
the pit was sixty feet deep, and that 'the house was 
forty fbet high. Forty and sixty make a hi]iidred» you 
know." 
" To be sure," said Lucy. " Weill" 
"Well," said Harry, "1 mubt go slowly. Svppose 
th^j/jkou observe exactly how much the quicksilver 
falnH^n you take it from the 1)ottom of the pit to the 
top ^the nouse, you would have a measure by whiok 
you could judge of the whole height and depth." 

*'I see I should," said Lucy; '^(see! I eee the wo 
Of your barometer^ and it is veiry uBofuL" 

1^ 
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jron do not see all yet,** said Hany. "By 
mariuDff this, you would not only kaow how much the 
^XMcksinrer falls in Uiat hundred fe^t, but by dividiag it, 
and makipg a scale, you might know the same thing 
iillerward, m any number of feet, in aiiy hei^t io 
'm^kk you uMght take the barometer ; and by this you 
would have an easy way of measuring the height oi 
weuKtaifle.* 

** Verv ingt^oMi ! wpry eoayement }V said Lucy» 
'*Now I understand the use of your portable barometer 

" Not perfectly,'' said Harry. " There ia ^ fteat deal 
more to he learned about heat *t diffeieiit heights* and 
fareftctimi o| Ifen air. But I will oot puzzle you with 
thaty espeoiafiy as I am m^ elisar abo«t it yet myself. 
But 4^is is 4he gea^rai AOlioiit which pap^ s^ys is guite 
MMugii at iffst." 

^<^ite enough for me/' said UfCf^ ^TlMNok jw^ 
Hany, for telling me no more.** 
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'* t WISH ! oh how I wish P cijed Hany, ^ thaf ^e 
a mfwiniRia fee giea^niias witb my pQrtaU« ban¥n-' 
eter !" 

^ Bwt,'' 8^ l4M9y, ^ H 90Uiit^ w^l not come to 3a>u 
for wishing for it, any more tbaa to {d^homet.'' 

'* Mahomet !" repeated Hany* *' Wb^ do yoga meaii f^ 

*' Do not you Know, Harry, the common sayiug, 
Mime Idle ^mountain will itot opme to MaJhomet, Ma- 
hemeft iwust gp to ilm inoiwitaiB ? You wexe by, Harrys 
when I read ihis ia oiur Universal History to xufuiima^ 
Ad not j&a remember it v 

'*** JiJo, I /oiget it. How much better you, I^ucy, re- 
■sember some sorts of things tbau I do.'' 

^iMttd faww lamk wovse | lAaderstand other sorts of 
things than you do ! therefore, as mamma says, we cai| 
help one another, itfidfli^a iA Ume we shall kupw twice 
as onueli b^weeflt us. Hy dear liarrv,, lipw eoiqLveiiient 
that wxlijhe,4iidho>wh»ppy we shall he." ^, 

^ Ytery hiqppr } ^ W^ «swaot be always togipBr^'* 
mid Hwatfi *^ae we. wwt leaw ito remepiber ^^ WO 
want for oyi^elfVie^ or it cwUll Jt)e rather MkCQi^yenieiii 
arheu flre 4ire sepaisa^." 

«< We shall Siot.iil «i|iar»t€td A^ a gi^^t nir]^^'' 
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JUiey. ** Pai^ wid yei^rday to pAi^mma, ][ lie^i:4 h^i 
tb;)it you are not to go to sctiool yet.!' 

" I am very glad o( that/' said Harry. ^*ibr I shall ho 
so happy going on at home, learning from my fatheij^ 
•aad with yoii, L|icy ! But, lay dc^, (p go back to Ma- 
JbioBiet. for I do not )ik« t^ let that /^q without in tl^a 
)tuj$t under$tiaQdii|g wh^t 4 meai)s.^' 

. '* Hj^ey^r niind ; only a ^it of wii|'^ said Lucy. 

'* But cannot you explain it to me 1" said H^rry. 

**No»|l is fio«^, that H 3K>u4p.^t s^e it stt fifst, I 
cannot make it piai|i|eir," ^aid h^'^Jt • 
^ «D«tfyV'^*W Harry. 

" It means only that Mahomet was fooUsU t9K QS^^ 
manding the saou^^, in a hiaggadociq way? to pome 
to Vm ; ond wh^ 9fL th^ pQople standing by expected, 
perhaps, that the mountain should ob^y him, and como 
at h^ biddpg^ aad^ wjl^o^i i^ 4id Wt st^, he fi^,me o^ in a 
shabby way hy saying, that since the inouutaiu d^ not 
come to him, ftfn nojiist jo to the isopun^aiu/' 
^ ** Is that all ?" «^ Harry ; " huit you. tiold ^e ii was a 
oofom^ sayii^." ^ i . 

^Tes, aAerwou^ ii cji^piA to b# a conHupn saying, 
whenever a ])ersp]^ {Mropos^s so^i^thiAg.wbic^ soems 
fia^ and. grands and which they ,eami^ fe^tiy iq, and 
when they come ofif with doing something common ai^ 
^^9^, t^en. icoj^es .tjb^ sayijjyg ^bout Mahi^iuet and the 
mountain." 

^^TJiai*yo|i/' «aid Haixy, ip a- tQp» as ijf h9jfci?4 said, 
" Thank you for nothing'.*' — " But still I ^o ^ot under? 

0!utf4 N^r^his W^d to Vty ^i^i^g for a in9m^t^B to 
fiiiaasuro fv^h 4oy p<h;I;^o l^pn^ei^ . 

"Oh! jip^y.d^r:Ha«y,,#.#ot bo ^o^^e aVpjUt it " 

said Lucy. ^ 

^M {mly )oo]^ MW^^f because I am kyiAS ^ u^der- 

stand,'' said Harry, "how the story apjJied. 
'^^l mi^^o^^ 44 i^f^fply, as you C9dl it,'VsaAA Lucy, 
siftor c<)QfiideiriQg j^r a ^ew 0MMaaen$s» " Hut do j^ot lf4 
Ijfil lalk luay TOVO of it,." 
*^ Only teli me bf>w ii oamo ||^o y^opr ^^1'' saJ4 

'^^Ppnnpt ,t€(iy* said l#cy : '^whon ^yp^ :Said somor 
li^gsl^i wi^i^g t^o f^unts^ would ^o|Eiie tQ yqu^' 

I* No, no,'* interrupted Harry, ^ that was .u4( wh^ j 
^^d y^jxa'^t)^." 

•* Well, neriwr sund exway^^gim^sm^if^^mMS^ 
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my dear Harry,^ mod Luty; " 1 only know that« whal^ 
erer it was that you said, the sound of the words about 
mountain brought the mountain and Mahomet into my 
head." 

" The souad of the words,*^ said Harry; "so, after 
aH, the words only came jingling into your head from 
the sound, and had nothing to do with the business; 
and I have been all Has White trying to midie sense of 
nonsense.** 

" I told you it was nonsense at first,** said Luey. 

" You told me it was wit,^* said Harnr. - ' 

** Well, my dear, if one tries to expuitn wit, k ^ften 
tvms into nonsense.'* 

•• Then what great good is there in wit 1** 

*' If you understand it at first, it i« very diverting^ 
that is good,** said Lucy. 

*' But if i cannot uncierstand it at first,** said Hany. 

"Why, then, I cannot help it,** said Lucy. 

** That is rather provoking," said Harry. 

** More provoking for me,** said Luey, " this time. I 
have been tiding and trying to explain ; but, in explai»- 
ing, the wit ib loet, the pleasure at least is all gone.** 

*' But that was not my fouH," said Harry. 
' " Yes, but it was, my dear, for not understanding 9t 
at first •* 

"That is the same Hiing you said before, svy dear 
Lucy.** 

" Because it is the truth, vsy dear, and I have ttothin|^ 
else to say, Harry." 

" And I have onl3r to make t^e same toswer I made 
before, Lucy ; that if I cannot understmid it I camiot:^ 
^"And I come round again to *^I canndt help it, 

" That is arguing in a eircle, as papa says,*' observed 
Harry. 

"I do not know what is meant by arguing in a cir- 
cle," said Lucy ; " I suppose it is something in Eudid.* 

" No, ray dear, EucUd never argues in a circle ; hi 
only argues adoui a circle or circles.*' 

" In and abouty^ said Lucy ; " oh, let us say na^ore 
9bout it. I hate saying so much about one thing.*^ 

^ i like to stick to one thing till I understand it,^ 
•aid Harry. 

" But when you can't !** said Lucy ; ^ you reolfy ait 
•o slew, Hazryv ab«ttt w^*' - 
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^PertiapB I tun -a little slow,*' aaid Hairy} ^hifjt 
leeoBect, iiucy^ tlMit you aickBOwledg^d yaurself, a^ 
fawt, ihat the story did not aimSy» 89 how qouM I vod^s- 
•tandit?*^ 

^ Well, I aolaiowMfe,3^said LiMy ; '* but tl)$^t ^cm^ 
wittealy dofor ttu8t>noe«'? ^ 

^ I dace imf I shall Aad sBolbar mmi tim»j*^ «^ 
Hmy. ' ** Bm new loflk* Lusy* at 4hose two m^en «»]>• 
i^iQf ^fttlDiif jMflbsr aeroes the lawiu Wh^t ^ar^ the^ 
foing n^ do with it^ I want to. k]iow V 

They weie f bing to eanry it to a ^^hiuroh in the t3- 
lag's, tiiie stee]^ of which waaidd some r^pc^r; lus 
lather fi^owed the «eii> and Elarsy ,a9ked if {^ucy apfl 
he mifht go wi^ him. His fathiav gave hiip le^ve, siimI 
Harry earned his portable harometer with hiiHi saying 
^lat he Hiooght he eaold tiy it at the top of the ehurciu 
' Ui the ehUToh there were ataiM which led up to th^ 
gsnery, hut there was na way of goi»g vnp to the top qf 
ttie tower hut by meaiis of a ladder. The meaiiiEedJt 
-etehdily, iind Harry's father went vp. Harry waQted tp 
Mlow, but his fether said hfi aivst not eome y^t, ba- 
*daH8e heiiad net tijtte ^^nj^ of him till their busm^ap 
'fva? finished. 

«* My dear Ii«nry,«« Mdd l^iey, '^ I think it i9 very 
^angerofiw; yeu will never be able to go to such |i 
hm^t. I am almost afraid to look at papa goi^g ^, it 
nukea ny head gidd]^'? 

And when his father called him, she held the flap eif 
his coat; and said, ^ indeed^ Hsasy, you bad hetler givo 
It up." ^ 

<* G4ve it «p 1* ne, that he would not. 

'He began to ran up the ladder with the-havometer in 
his taand^ But hia lather oalled to hian, «ud bid bim 
^' atop,^ and »rdeied him to. gif e Um barometer to ou^ 
of the masons, who was behind him, whom he request 
•d to earry it for htsa, and to folltfw him^ up the ladder. 

** Oh ! papa, I anv used^^cou hnovt to flBOunting lad- 
ders, aitd i* am aalb wi(heut*^anyhedy to tak^ cace^i^f 
Bie." • . . .* 

*^Be as-you ar^^sitedree^you ah^ not eome up 9t 
all;* said his fitim. 

Harry obeyed ; and when he foi higk up on the lad- 
der, he felt that his father was right ; for though he had 
'beeutMCid to go up ladieHB, he had ise^v^ergirne up oiie 
'thiatwaa9earty«o4iigh; lie Mt an noiiaual. seua^^idi 
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of ^ddiness in his head. He was g^ Uie uam was 
elose bdiind him, he held fast to the sides of thekddefy 
stepped up very carefol^, and^ seized his father's hand, 
who was waiting^ for him at the top. When landed 
safely on the roof ef the tower he leaked about htm : 
when he looked down his hesd stm felt a little giddy, 
and it was seme mosMBls before he recoveied himself 
sufficiently to think evai of his portafa^ barosfieier. 
Then he recelleded th«l, in his hmvy to eome upi he 
had forgotten to mai^ how high the mercury stood 
when he was on the groimd. He did not like the 
thoughts of immediately going down the ladder agaiii. 
It occurred to him that it would do exaetly as wd to 
mark the height at which the quicksilver now stood at 
the* top of the tower, and afterward to see how much 
it would rise when he got to the bottom r but Lucy bad 
his pencil and paper below. He w«ote the figures <m a 
bit of slate whi^ one of the men had in his hand. 
After being a little used to it he gvew quite at esse ^ 
this height, and could think as well as when on the firm 
ground. When he was to oo down the ladder he was 
M little startled by hearing Luey cry out, ^ Oh, Haivy, 
take care." 

His father stopped him, t(M. Lucy she was very fool- 
ish to call out, desired her to go ii^ the phureb^ and 
wait there till they should eome; which Mvb did« and 
very glad she was when she saw Hairy and h^r fatj^r 
eome down safely. 

Upon examining the bit of slate ea which he had 
written his figures, and which he had put into his bosom 
while he came down the ladder, he fevpd that they 
were so rubbed that it was impossible to make them out. 
Lucy, who was afraid of his going up again, was bjr 
turns sure that one figure was an eight, a nine, or a 
nauffht. 

This woidd net do for Hairy* he must go np agajm 
His father said he was ngh^; and this time he wrote 
down what the hispetiieter was hefois he went iip^a^d 
carried paper and pencil with him. His father was. so 
good as to aecoflipaRy 1»m. II was aUdone laghtly, 
and this time Lucy did not say a. word till Harry's fo^ 
was off the last rung of the ladder, and safe on the 
ground. 

Now they knew eaaotiy hew mwdi the* qqicksilver 
had fatten in going up tathe tsp oi ths iewectjuid^ 
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'Wbttt if liidlrtiMNl at tke iMttom. Haity said iiial this 
must be compared with m table ^ mewMH^s wliicb he 
llni at lionie, whick wovM teil the height in ieet and 
inches. 

- Aiid here be it noted, ^lat en this and nuuiv other 
occastons) Eneir's Feadisess m^arithmetic wma of use to 
herbrotiier when' he came to his calcuhilionB. The 
fiaMt 'of'wyitinff her Hgures exactty underneath eaoh 
o^iei^ in the tl^t rowS) and of drawing strwght Imea 
uid making neat Ultle figiires^ all proved of advantage 
Vhen she was eriled upon to write down totals for him 
to a ffpeat hmrryi or to go over and eopy clearly his 
scrawled sums in iHldition, muttipltcation, subtraction, 
aiic^'dttisloR« 

On t^ pre9&nt^ oeeaeion diftcuhies occurred, and 
htKf eat beside ttany for a ^qmrfer of an hour, writing 
down and rubbing out ignrea upon a Mate, and con^ly- 
htg by turns with eentmy oidera. 
' ^^ L<tcy,-Biy d«ar, write down 469, and subtract it 
Ikmn OSe^haire^ou done itr* 

^» Stay a bit— pTC8e»^yw-y«i,»» 

' ^ ^ify disaip, I meattt toaag^MM, did I any subtract!--- 
no, a^, add.^ 

^ Well, I have added » ^ 

*^ Now muhtply that by^-*-no, atay^first it must be di- 
tided^stop^I #0 not understaad this tabl«: there is 
something about height above the level of the sea heea 
that 1 carriHot maiie out. Then what is tins about e»- 
panswriy^ continued he, reading. " Oh, my dear Luoy, 
we are aH wrmig: i d»not bitfw how to aUow for the 
thermometer ; and here is a eidculation about expaii- 
sion and proportion, and heaven knows what. Oh ! it 
is all wrong — 1 do not know what 1 am about.** 

This Lucy had suspected, but she had the good-nature 
-wot to say so; and aa all she had done was right, she 
found it easy to be patient. Hany ran to look for the 
article portMs bwcmeter ; no, barometer ^ portable^ in a 
Cyclopasdia ; but there opened to Harry's eyes such a 
^arto scene of tables, and fractions, and algebraic 
sigris, as quite dismayed him, and Lucy stood in stupi- 
^Bd sUence beside him. At length he observed, 

**^ There is a great differettce between hainng a gener- 

' fd notie«i of any thing and knowing it thoroi^ihly. I 

theught I understood the use of this barometo: penect- 

ly ; hut, when I oome to try, I cannot make it out weB,*' 
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^*No,iw, i willtrvaUd pMnl* U Mfc^ and ^«» WMi 
comes in he will help me, and show me my mistake^ - 

Wh«ft his^ftttiier ea«M 'm lie flii M^ iiarry,^Q4 with 
ilis asaislance esid ifaimiee H >wa» «U iMida dieavtr 

«< But, slterali,^' Mdd Lugv,. "^ tiieui^ you iMwe foipid 
mit the ^Mcght ef A» ebmck, il was a ^Mault wiy. «f 
^toiligiftywithidillMa»ealoidatioB»^. W^idd ttol it iMve 
lieen easier t^ haTe Aieaa awA il b|r li^kig dxma. Hmwt 
the topa «lrii]^«Hd weight apkmMifie, aa it m callndt 
i belieTt ; tiien yo« moid liave tne^aimd II10 atrupf » 
and yotf would lave iodBo^hffieirity/^ ^ 

'< Very true," said Harry ; ^ that would have boen ik0 
eaaiest way in thia initia ce, teeaus* we eould Ml to 
the top of the chnreh «totioev and lit down a >^^ufl|b- 
Haet hut eomider, L«cy, wheft we wttMt to weaeuie 
high crooked mountain^ miles Mgh, with iae end tHKa, 
Und tips and /downe, how 'didkndt Unt woirid hew be- 
sides, this puzzle with the, pertable buKuaeler wgtdjd 
not plague me again t it- wee dety h e cau a c it was tny 
-ftst If Me ef trial, tad 1 ^NB^gled thai we have eonepered 
the difficulty." , .., 

*' It is very good of you to fisfiy we^ foe i did nething 
but write down Hie digUffee^aiid do the eunie," said Lacy. 

** BkA th»t hel^d me very mneh, end thai^ yen . ler 
^oHig^ it so patteally. You did not yvirn above auL 
timea. And now, my deaiT Lmqj:, if we ikad but a moiu)- 
^n to measure !*' 

•' How happy we sImmiM be (pnqg te the top of it to- 
feUier, at any rate," said Lvdy. . 
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^Lutrr, your hair is han^g isjbe your eye* Ihi/i 
morning," said her mother. 

'*' Yes, mother," eaid Lucy, '"^becauae it ia 4|uile iM|t 
^'of omi.*' 

** (Did ye« <cuil it iaet bight, liiicy r said ber jnother, 
/* Yea, mamma, I did indeed ; and it eucle4 v«ry |iiee- 
ly this moming^eaiAy ; but I wentoctt ia bepee of meet- 
ing my oBde, wiio was to bav>e oene lo breakfoet ; end 
^y Hie time that I ^ca«tt.i& again mgr hak was all as y^m 
eee. The bveiMmi^b^ ««Mg»^ and I bad net time to 
eMlitegain."-. . •<■: 



, tier mojbher wa« $atisfied, since Lucy had net qegr 
lected to ourl it at aigkU which had sometimes been the 
ease. Her father asked if sl^e knew what had uncurled 
her hair when she went out. 

** The damp of the momtoff, papa,*' said she : *' my hair 
always g^es out of curl in damp weather/' 

^* $0 does mine, Lucy," said her mother. *' It is not 

peculiar to your hair to go out of curl in damp weath- 
er " , 
er» : 

. ^ But, Lucy, what do you meaa by your hair goiug out 

of curl ?" said her father. 

*' Ju9t what you see. papa; that it hangs straight.** 

'* You told me the moisture of the morning uncurle4 
it; do you know how or why it does soT' said her 
father. 

*' No, papa, not in the least ; I wish you would teU 
me." 

^* When your hair is curled, the pvts of one side of 
each hair are pressed close together, and the parts on 
the other side are stretched out. Give me that piece of 
packthread." 

It was loosely twisted. He coiled up a bit of it, and 
showed her, that in the inner circle the parts are presses 
together, and in the outer they are stretched. 

♦* Now 1 see," said Lucy ; *• and you mean that it is 
just the same with my hair when I curl it. But stUl J. 
do not understand how the damp straightens it." 
, '* That you shall see directly," said her father ; and 
he dipped the curled packthread into a cup of water ; 
when it was all wet it became straight. 

*'Yes, it has uncurled, like my hair," said Lucy. 
"But how?" 

*' Look, and you will see that the water has filled all 
the interstices, or vacancies, which you observed be- 
tweai the diflerept parts of the cord. Now there are 
in your hair, and in all hair, pores, or small vacancies, 
which can be filled with moisture, like the interstices in 
this packthread, and which imbibe moisture from th0 
air, as this packthread imbibed the water, and you see 
it ^ed thei pores on the inside as well as on the out- 
side." 

" Thank you, papa," said Lucy, " that is very nice. 
To know why my hair uncurls is at least a comfort 
Now I understand it all." 

" Not all," said her fatlier. " There is a property of 
G 13 
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balr wliich yoo do not yet kaow ; tbai when it it unet, 
that is, when its pores are filled with moistinre — ^ 

** I see, papa ; yon mean it sw^ls out, and becomes 
thicker, like this cord.^ 

'* Not exactly like that cord, Lncy t that cord shortens 
as it swells out in breadth ; but bur lengthens when it is 
moist. All human hair is easily affected by moisture." 

** Very easily, indeed,*^ said Lucy, dividing her ub* 
culled locks on her forehead, and trying to put them 
out of her way. " I was oot in the damp above ten 
minutes, and yet you see how straight ray hair has be* 
come. Indeed, papa, as you say. human hair is very 
easily affected by moisture.'* 

" Yes, fortunately," said Harry. 

''Fortunately!" repeated Lucy; " unfortunately, you 
mean. Why do you say fortunately!" 

" 1 have a reason, and a good one," said Harry. ^ It 
is fortunate that hair has uiat property. For one rea- 
son, for one purpose, useful to all men and women, but 
especially to men of science." 

'' Fortunate and useful !" said Lucy. *' Brother, how 
can it possibly be fortunate or useful to you, or to men 
of science in particular, or to anybody, that my hair 
should so easily go out of curl in damp weather ?" 
* " Not your hair in particular, Lucy, but hair in gen- 
eral," said Harry. 

" What use," said Lucy, " if everybody's hair in the 
whole world was to go out of curl like this every damp 
day — ^what use conll it be but to make them all look 
very deplorable, as miunma says I do when my hair is 
in this condition ? What good would this do to men of 
science, or any men ?" 

" You do not understand me," said Harry, smiling. 
** Did you never hear of an hygrometer 1" 

'• Hygrometer !" said Lucy, •* Yes, I have often heard 
of an hygrometer. 1 heard papa talking to you about hy- 
grometers very lately, and reading a great deal last 
Wednesday — ^no, last Thursday." 

" No matter, my dear," interrupted her father, " what 
day you heard me reading about it : do you know or do 
you not know what an hygrometer is 1" 
- Lucy confessed she did not know exactly what it was ; 
but she thought it had something to do with a barome- 
ter and a thermometer, because it ends in meter; and 
she remembered long ago her father had told her that 
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mutUr meant meoMrre, and conies from some Greek wovd 
that means to measure ; therefore, she supposed an hy- 
grometer must be a machine or an instrument for 
measurinf something, but what she did not know ; she 
guessed it was someUiing about the air. 

Her father said that she was so far right in thinking 
that it is an instrument used to measure something. 
He toid her Uiat it measures moisture in the air ; and 
that the name hyp[rometer is composed of two Greek 
W(Mk1s, hugros, mout, ox moisture, and metron, fneaswre, 

Lucy liked this name, which contains, as she observed, 
the history of tike thing ; and now she knew this, she 
thought she never could forget it. 

Their uncle had not yet come in to breakfast, and 
their father beginning to read the newspaper to their 
mother, Harry and Lucy went on, at die farther end of 
the room, talking to each other. 

** Now you can guess," said Hany, '' why I said that 
it was very lucky that your hair uncurls so easily in the 
damp. You observed yourself that you eould always 
know by your hair whether it is a damp day or not, 
whether air is moist or not." 

^ So hair is an hygrometer," said Luey, *' for it meas- 
ures moisture. 1 am sure my hair might s^, if it 
eould speak Greek, hygrometer; or, in plain English, 
moiU — I measure,^ 

'* Very true," said Harry ; ^ but still you do not know 
the measure exactly of how moist, how damp the day 
may be ; do you T" 

^ Yes, oa very,v>ery damp da3r8, ray hair comes quite 
out of curl, as yon see it now," said Lucy, '* and hangs 
ouite straight ; but it only comes a Uttle out of curl on 
-days that are a little damp or damp-ish." 

'* A little damp i ' Damp^ish !' " repeated Harry ; " that 
is very well for common talking, but it does not de- 
seribe exactly how damp. I do not know what degree 
of moisture you mean to express by damp-^A." 

^ Pish !" echoed Lucy. Harry would not smile. 

** You have not yet told me, Lucy," said he, gravely, 
'' how the hygrometer is made to show the measuiie of 
moisture exaciiy." 

'* i do not know exaciiy^ brother. But suppose, for 

i Instanee, you knew bow long my hair is when it is quite 

4tv ; then, in damp weather, when it is moist, and hangs 

G2 
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stndi^tt you could measure how long it haa giowB )t1 
mean, how mueh it has lengthened by the damp." 

** 1 could measure," said Harry, " but how 1" 

'* You could see whether my hair comes do wn as for as 
to my eyebrows^ or only this far, or this far," said Lucy, 
touching different points on her forehead. " If I had a 
looking-glass, I would measure this for myself." 

*' This might do," said Harry ; " but at best it would do 
only for yourself, and but badly for yourself, because 
you must, to maik your points, hare disagreeable spots 
on your forehead always." 

'* 1 should not like tibat," said Lucy^ " nor would 
mamma, I am sure." 

** Besides," continued Harry, *' it would be rather in- 
convenient to me to run in search of you, with a pair Oi 
compasses and my ruler, to measul'e your hair and your 
scale on your forehead. This would bo rather an in- 
convenient hygrometer." 

** Rather, I acknowledge," said Lucy ; '* you woidd 
twitch all the hair off my head too, in measuring each 
hair, I suppose ; and I should be afraid that you would 
put out my eyes with the points of your compasses, 
when you came to measure the scate on my forehead. 
I should not like to be your hygrometer." 

*' I would much rather have one that would always 
stand or hang in my room," said Harty ; " or one that I 
could carry about in my pocket, better still ! Ck>ttld you 
manage tlmt for me ? Could you find out how to do 
that ? 1 found out how to do it." 

'* Did you indeed, brother i and do you thin^ I can t" 

*' Yes, if you think well, and if you go on thinking,^' 
gaid Harry. 

** I will then. But tell me ei^ctly what I am to think 
about, and what is to be done," said Lucy. 

Harry pulled a hair out of his own head, and laid it 
on a piece of white paper before her. '* There«" said he, 
stretching it out, '* you see its length. We will siipposye 
this hair is as dry as it can be. Now- 1 will dip it into 
this basin of water. Now that it has beeU wet, it is 
longer than it was when it was dry." 

^* Yes ; but we want to know how much longer," said 
Liucy* ** Well, it is easy to lay it on this sheet of paper, 
and measure, as exactly as you please, how much 
longer it is when it is wet than it waa when it was %iute 
dry." 
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*T«ry well," raid Harry, "wid I can tell you that 
you would find it to be one fortieth of its length longer. 
Then you have the utmost length between extreme 
moisture and extreme dryness." 

** And," continued Lucy, ** 1 could divide this line on 
the paper between the two black dots, by which you 
marked the points to which it stretched when it was 
dry and when it was dantp ; and, if divided exactly, it 
would be what you call a scale ; you could measure how 
much, in different degrees of damp or dry, it stretches 
or shortens." 

** Very well, indeed," said Hslrry ; " and the scale on 
paper would be better than on your forehead, you see. 
That^s one point fixed." 

" Thafs one point gained," sadd Lucy. •* Now what is 
to be done next !" 

••Next, you are to find out how, without the trouble 
of continuaUy plucking hairs out of my head or yours, 
and wetting or drying, and measuring them, you might 
know every day or hour, or at any time you please, how 
damp the air is, or how much moisture it contains.^^ 

•* If I could but make the hair measure itself," said 
Lucy, **and mark or show how far it shrinks or length- 
ens on this paper in any time." 

•* Ay, if you could," said Harry, «* that is the ques- 
tion." 

•* Suppose I had a very, very, very litlie weight," said 
Lucy, ** so little, that this hair could support it without 
breaking ; then I could tie it to one end of the hair, and 
hang the hair by the other end to something, suppose a 
piece of wire stuck into the wall : and I would put this 
paper, with our scale upon it, against the wall, just be- 
hind the weight, and when you look at it, you would 
see how much the hair had shrunk or length^ied, at any 
time, in damp or dry." 

"There, papa!" cried Harry; ••Luc^ has made out 
as far as I did the first time I thought of making an hy- 
grometer!" 

Lucy looked much pleased with herself, and with her 
brother for being pleased with her. 

** Aiid have I really invented an hygrometer, Harry !" 
cried she. 

" Yes, but not a perfect one, my dear," said Harry ; 
•• there is a great deal more to be done." 

^ What more r' said Lucy. 

13» 
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** To come to bveaklase, ia tht lint pluc/^^r^^ber 
father. 

This Lucy was ready to do, for she was a little tii^; 
but by the time she had refreshed herself by eating half 
ber breakfast, she returned to the question^^^' What 
more is to be done, brother, about the hygrometer V- 

'*To make it more convenient," said Harry. "In 
your way, it must always be stuck up against a wall ; 
and besides, your divisions are so veiy^ very small, that 
you can hardly see how much. the hair lengthens or 
shortens/' 

** You might take a magnifying-glass," said Lucy. 

^ Well, that would help; but cannot you think of an- 
other way 1" 

Lucy thought for a little while, and weilt on eatine 
her breakfast, and presently answered, ** No, brother; 1 
can think only of taking a larger ms^gnifyingrglitss, a 
glass that magnifies more. WiU that do l*V . 

" Still there is an easier method; put the magnUying- 
glass out of your head.'* 

'* It must be a more difficult, instead of an easier way, 
Ibr I cannot find it out," said Lucy. 

'* But it is easier, 1 assure you* when you have found 
it out," said Harry. " Come, I will help you a little,, 
eontinued he, after she had considered for some time. 
** Look at the hand of that clock," and he pointed to the 
dial-plate of a pendule which was on the chimney-piece 
opposite to the breakfast-table. " Look, the hand now 
pomts at ten. Do you see how far it is from ten to 
eleven ? Suppose that hand was to move, from ten tp 
eleven ?" 

" Well, suppose," said Lucy, " I can easily ;suppose 
this." 

** Then which would have moved the farthest 1 which 
would have gone over the most space t the point of the 
hand which is at the outside of the dial-plate,, or t^at 
part of the band which is closest to the centre V 

"The point of the hand which is at the outermost 
part of the circle would have gone ike farthest; I 
mean, would have moved over the most space. The 

?»art nearest to the centre would have moved so little, 
hat 1 suppose I should hardly be able to see or meas- 
ure by my eye how much." 

" True," said Harry, ** you could not; but you could 
see and you could measure the space frooi ten to eleven 
oasily ; could not you r 



. /'You oquld gu(»ss the measiire erea bjr ypur «iyo| 
without taking compasses or magnifying-glass,** au4 
Harvy.. 

*' Now I see what you are aliout,? 8aid;UKy ; *' Imwl 
have a. little i09//e hand^ and dial-piate, for Bi|r byfram- 
isterrtQ i^kfm aiid..to mefisurQ (fce l^nai motion of the 
hair ia shoirieiuRg orjeagtheoiag.^ 

" RighV'wid .Hairy J "SQ far right." , 
. ^" Do not tetl me any inqre*" said Lucy ; *' I g«ii4o i| 
aU ib^r my»elf i^w^and ill aiOiiauite/' 

'' Da. not he in mich a kurry, n^ dear/' said Harryi 
'* or you will never do iu" . i 

; *' Hurry ! 1 am UjOt in the lea^t hurry»" said Luey, 
^ooly I like to be quuek* Well, I would festAn the eml 
of the hair to the axle« so as to wake ev^eryt thfismalls^l 
HH>tioa of .the.hair,,i90¥e the hand*'' 
: . She paused. , She was not quite dem of the; mmMr 
in which this was to be done. 

"I will kelp yaii," said Harry* /VS^ipp o p ff ^ 
., .'^ Stup|)ose,^ said his mothei« ** thai yqa were to 1^$ 
l4i«ey,.4iush bpr lNFeak£|fiit^'* . 
. *VI will and welQoive,'' said Harryi '* fornow she bail 
the .principle ,(^, an hygrometer, which psppi was exr 
plaiiung to .me the other day, and of whioh I will shQW 
her a plate, after bf^^iW-T*"' 

'< A plate !" «aid LI^}y ; /' I may «& w^ have the piale 
Btbreakfost, uuiy notll" . . ( 

/*By B plate 1 meain an engra,vingi>'Vwd Hurry; >*did 
po4 you, know th^t r* 

''Ohl yestio be sme," said IjUfy;. "I wa» only Iq 
pl«qr."-- • -y ■ 



'..■ ^aB^KAST finished,. Harry went to the libi^vv to look 
for the book^and Luoy foUpwedtiefwer to see the draw- 
ing and desenption of whst 8h^ bed been trying, to ior 
▼ent. He showed her in Rees's OyclopmUa two ea- 
graTiBgs of diSerent hygrometeiSri 

" This," said he, pointing to one, .^ wae in«ei|ted by % 
great English engineer, of the name of SmeaUm; aid 
this other by Monsieur de Saussuare, the famous 8 wisp 
traveller* Yours, Luoy« my dear, is not exactly either 
oi tihese ; U is^moet M^ 99i«ftMm'ai^ bm he.useaa oord, 
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with a weiffht hmi^ to it, instead df a hair. It ia aaid, 
however, that a hair is better than a cord ibr our pur^ 
pose.** 

^ And how does the other man, M. de Saussure, man- 
age with the hairr* said Lucy. 

Harry pointed to the engraTing, and showed her that 
one end of the hair is fastened, as she had proposed, to 
the axle of the hand, and the hair wound round the axle ; 
but the other end, instead of havinff a weight hung to it, 
is strained tiglH, and fastened to a name of wood below. 
Then, when the hair shortens or lengthens, with dryness 
or flMMslure, it tarns the axle of the hand a little or 
much, according to the shortening of the hair. 

^ Turns the axle of the hand !'^ repeated Lucy. ** I 
see it would turn when the hair shortens, because that 
would pull it round ; but 1 do not see how, when the 
hair lengthens, that it wouM turn back the axle and the 
handrf I tiuik that -the hair would only loosen round 
the axle.** 

*' True, Lucy, and accnrate,** eried Harry, with pleas- 
ure in his eyes ; ^ but look again at this en^niig. See 
here a weight hanging to this little cord, which is woand 
round the axle in a contrary direction to the hair. The 
weight is just enough to keep the hair constantly strain- 
ed, so as to prerent it from loosening, as you rightly 
said it would, round the axle, if there was not anything 
to prevent it when the hair lengthens from moisture. 
Then, as it is kept stretched, it turns the axle and hand.** 

^^ Yes, ROW I see no difficulty,*' said Lucy. *' I under- 
stand it quite ; and I am glad I told you the difficulty, 
for you have cleared it away. 1 hate to feel that I have 
only half understood, and to leave off in a puzzle. 9ut, 
Harry, here are prints of a great many more hygrome- 
ters.*' 

*'Yes, made of different substances,*' said Harry; 
^ many things beside hair, you knvw, can be used to 
show the changes of moisture and dryness; all things 
which show these easily. Some of them we have ob- 
served ourselves often." 

*' Oh ! yes,** said Luey ; '* salt and sugar, for instaiKO, 
and some kinds of wood, which warp with the changes 
Of the weather from wet to dry. The wood of this win* 
dow-franie, I remember, was swelled so much during 
the rain last week,4hat we could not open the sash." 
< •* Yes, that sash u» made <ti deal, IhS' wood of firMtreei 
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yokk ktiD'ir,*' JsaM Hmr^n ^^^ thwaoiMf w«Od shfinks 
«m} exfiandfl qHkkly wUli drynem and sioatore." * 

*' I recollect/' interrupted Lucy, *' I read somethiiif 
lUkMkt a cfeepin^ woodcbi hj^gromeleri in the Botes to 
Mhm Botanic Garden. M^ dear, I remember it perfeotlyy 
because it was enteitaimng» There waa a. woodeflb ai^ 
tomaton, a machine that nMved of itself — '' 
i **^i know 9i no sueh machine," interrupted Harry i. 
^*If ft moved, it must have been moved by some cause." 

*^ Well, the damp, I sui^^ose) was4he cause. Now let 
me 90 on, Harty. It was a wooden antomaton, with a 
long back^ and four feet, with iron-pointed shoes, which 
flawed on little by little^ so that it walked, or erept« or 
clawed, quite across the floor of its masteif s room in a 
meirith'B time, from the changes of damj^ imd dry* 1 do 
not know how, but it was very entertaining, and it wil) 
•ntertain me now much more if you can show n^ehow 
it was contrived. *rhete w^a, I remember, something 
about gluing the bits of wood that made the back, I do 
tiot rightly know how," said Lucy, ^* crosswise." 

*^ Cross-grain, 1 suppose you mean," swd Hany* 
^' We will look for it hy-4md-byk and I wiU try if I cm 
understand and explain it to you. B^ now go pUt and 
giless some other- substaneea of which hygrometera aira 
nadoo"' 

*' I do not leeoUeot aoy more } help me a little," said 
iiuey. 

Harry pointed to his mother's hasp. 
\> ^i see mamma's harp," said Lney* " but that only puts 
me in mind of the hist tune she played." . . 

" Do you not recollect that a string broke yesterday V^ 
r • f* Yes,. I doi and how tftwblesome it was !" said Lupy. 
*' I remember that Mrs. " 

^* 8tay« new, do.not go to Mrs. Anybody> but think of 
the eanse of that string breaking." . 
- '^ Mamma said that it was * crecJiLed by the sudden 
change of the weather." 

" What change 1" . 

' ^^From dry to damp^ I believe," said Lucy. '*db» 
now I understand it, and I know what you mean« In 
idaDi|k weather the moistitte frem the air gets into the 
atrings« and awells them outi and ao shortens them tlie^ 
if they are held tight at each end, they crack. Thps# 
atrinfa ma made of /eatpO.. Catgut, iheBf waidd be a 

good thing. lerwl^iti'ttpaeter*.*' «- ^ 

G 3 
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**YeB,*'u6d Harry; *^lwtiiowl will leU you snotlier 
fhing used for hygrometers, which I do not think you 
90iild guess — ivory." 

^ iFory ! no, 1 nerer should have ttioog ht of thal,^ 
said Lucy. ** I never knew that ivory lengUiens and 
alliens m damp or dry weather.** 

'* It does though," said Harry ; ** there are a great 
many pores in ivory ; we cannot see them without a 
magnifying-glass, but the moisture gets into these pores 
and swells it out Bat now, Lucy, there is another com- 
mon thing, which you see every day, which you might 
guess. When you dip it in water, yon may see its great 
pores swelling without any magnifying-glass ; and then, 
when you squeeae the water out and dry it, it shrinks 
so that you coidd hold in your shut hand what, when 
full of water, was as large as my head.** 

*' A sponge ! a sponge v' cried Lney. ^ But if a sponge 
is left in a room by itself, wonld it suck up water from 
the air?** 

'* Yes, whether it is left in a room by itself or not,** 
sud Harry, ** it will absorb (do not say suck up) moist- 
ure from the air ; and it grows heavier when it is filling 
with moisture, or lighter as it dries. The sponge hy 
grometer is measured, or raeasores, by weight, not by 
lengthening or shortening, expanding or contracting. 
You 60 not look as if you understand this, Lucy.** 

^ I do,** said Lucy, ** but I am growing tired. I think 
I have had enough about h3rgrometers.** 

"No, no, you cannot be tired so soon; g[uess once 
more,'* said Harrjr ; ** you may easily guess tms,beoaiase 
it is a thing used in yonr dress.'* 

Lucy hs^ observed, she said, that her gloves often 
grew damp in wet weather. She guessed leather. It 
was not what ft afry meant ; but he said that he thought 
leather would do, and he did not know why it had not 
been used; perhaps, as it takes in moisture so easily, it 
may not expand or contract equall}^. 

Encouraged by Harry's approbation of her good guess 
of leather, Luey was willing to tiy and guess again. 
** But help me,** said she. 

Harry told her that the thing he meant is stiff, and 
yet not so stiff but that it can be bent ; it is springy and 
elastfc. 

' She thought of sevbrafl things which can be bent, but 
she could not guess right; and then, yawning and 
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itretching herself, she repeated that she was tired, and 
that she could not guess any more ; Harry must tell her. 

**Then I will tell Toi>---whaleboiie, my dear. Come, 
have done yawning,*^ said Harry ; *' I wiU not make ^pn 
guess any more ; and now I will show you sometmng 
eutertaimng; I will show you a nice little hygrometer, 
made of an Arabian oat*s beard." 

*' Show it me," said Lucy, stopping in the midst of a 
foU stretch. 

** Here, in this print," said Harry. 

^ Only a print ! 1 thought you had the real befurd,** 
said Lucy. 

'* You might make an hygrometer yourself, I dare say, 
of a common English oat beard," said Harry. 

'^Well, that I should like," said Lucy; **yon were 
right after all, Harry, when you said it was lucky that 
my hair uncurled so easily. How odd it is, Hany, that 
1 have been carrying all my life on my head, without 
ever thinking of it till this morning, one of the best of 
hygrometers ! My having an hygrometer without know- 
ing it, is like the man who talked prose all hie life with- 
out knowing it." 

" I do not know what man you mean," said Harry ; 
'* come, now, look at it, this Arabian oat hygrometer, 
Lucy ; it is the great Doctor Hooke's." 

*' 1 do not care about the great Doctor Hooke," said 
Lucy; "but let me tell you about the man who talked 
prose without knowing it. He was a man in a play, a 
very entertaining play papa was reading one evening 
when you were not listening. There was a naaid-ser- 
Tant teaching her old master his letters, and asking 
him what he does when he says the letter «. Now" you 
shall be the old man, and I wiU be the maid, and I will 
teach you. Sayti." 

** Nonsense, my dear," said Harry. 

^ Not at all nonsense," said Lucy ; " you may ask 
papa." 

** Well, but 1 have not time new," said Harry. 

" And the maid taught him to fence," continued Lucy ; 
** if I had but a stick I would show you." 

" Now your head is gone quite oflf to the play. I 
shall have no more good of you," said Harry, looking 
mournfully. *' fiut here comes my uncle," continued he, 
as his uncle at this moment entered the room. '' Uncle, 
will you look at this hygrometer for me ?" 



16d aifittir AMD uuGti 

«I wiU, Hity#f, with >i6iwni«,^ said hi« oMifinf 
uncle. 

•♦ And 80 win I, Harry," said Liioy» "to* oblige you. 
My head is eome back fioiii the play now," 

Fbr about three* tnindtei ahe was atteative, and 9kM 
understood and admired, to Harry^s heart's content* i^ 
Arabian oat hygrometer. ^' - 

** Thetiv now, Liioyt i will show you a much better^" 
cried Hanry ; ** one which is made of a kind o^. Ixidiaa 
grass, which grass is extremeljr aensihiie.'' 

** Extremely setutMe grass !" interruptc4 Lucy, kuig h- 
ing. *' Uncle, I never heard of extremely sepsibla 
gMs before^! Did you T' 

'* I think v«w are not extrmnely senuUe now, my Uttle 
niece," said her uncle, *^ to begia punning, instead ojf 
minding what your brocher is tdliiig you. Surely you 
know that sensible means sensitive, that is, having 
quick or great sensibility. You know these words arf 
spphed to plants, for you have heard of thQ sei^tive 
plant." 

*'Oh! f9B, to be i^uve, uncle," said Lucy; '*I was 
only playing. I know the two meanings of the word 
eensime ' as well as anybody 9 and I have not only heaiid 
Of the aensiti^ve plant, bat seen it, at aunt PierrepQintfs; 
and not only seen it^ and its leaves closing up, an4 
shrinking back from my touchy but what is more, icicle, 
1 have learned^by heast Dr. Darwin's lines «di thesei^ 
sitive plant, tiie Minrasa.'^ 

She repeated them, and her vnole said that they wer0 
pretty lines, and that she repeated tl»em well, 

** And would not they, make a gooid motto for an h}^ 
gremeter, uncle 1" said she. 

^ Very good^^' said her uncla. 

" And now," resumed Harry, " let me show you this 
hygrometer." 

• ^* One elher ipotto, my dear unole, I have thought of 
for the barometer," continued Lucy : without consider- 
ing ho^ much she waa tririnff her brother's patience, 
.she went on repea^ng, while sh^ held her uncle by the 

flap of his coat,-*^ 

^ ■ ... 

" ' Ypu cbanned,. indulgent sylphs, their learned toil, 
i^d crowned with rame your Torricel and Boyle.* ** 

^ Torrwar^ cried Harry ; ^ I suppose you mean Tor- 
ricelli." 
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<' No, it is T(»ricel in the Hne«« I a«niie foo," said 
Lucy. . . 

" It is Torricelli out of the lines^ J assure yon,** said 
Harry. " These never was suoh a maa a»Tomcsl, was 
there, uncle V\ i 

Their uilcle whispered to Lucy that Harry was vig)^ 

^' Well, Bever mind, it mu6t be Tonricel hsreyfQr the 
sake of the line," said Lucy, ** else it would be too^ lon^ 
Let itie ^ on ) I will t0U you what the indulgeat sylphs 
taught these pe<H>le*'' JShe w«it on repeaitijig. 

^'Beautiful lines, Lucy," said her unek; ''hut I am 
sure you cannot understand them, as you are not yet 
acquainted with the airpuaip." . ^ r 

^ But Harry is," siUd Lucy, " and he will esplawit to 
me ; will not you, Harry V . > 

Harry looked very serious, sighed, and said nothing* 

** Why do you sich, Harry V 

*^ Because," said her uncle, " he is airaid ^wl he shsU 
never be able to make you understand the aivpussp, or 
any thing else, if you are not more attentive." 

*' Harry, I beg your i)ardoa," Wd .Luey. ^^ Bui you 
know I was very, attentive at first." 

*'' And will be very attentive at last, I hope," said her 
sncle. "Come, we will both be serious," added- hei 
sitting down at the table; and drawing liucy tawaids 
him, he seated her on half his chair, put one arm leuad 
her, and leaned his other on the table, in aa attitude of 
attention. " Now, Harry, explain your hygrometer* 
and spare the remains of that poor pen.?' ,. 

^' But Lucy looks tired," said Harry. . ^ Have you a 
mind to see the hygromeler or not ?" 

** I have a little mind," said Lucy ; '' that is,. I have a 
gnat mind to i^ease you, brother, only we need not go 
through them aU," said she, as he placed the platass 
before her. . <" 

** No, do not be frightened," said Harry, " I am not 
going to show them all to you ; I am going U> show you 
only the very best." 

* *' Stay," said his uncle, putting his hand over the eo^ 
graving to which Harry was pomting. '* Do net show 
her that, show her any other, she must not yet see 
that." 

" Why not 1 I wonder why !" said Lucy. 

*^ I have a reason," said her uncle. ** But never mind 
or think about that which I hide under my hand, my 

14 
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4nr; attend to what your brother is going to sHow 
yoiu** 

«« Which shidl I shcvw her, itncle !» said Hany } *« shall 
I show her De Luc's ivory or whalebone hygromefterf* 

** The whalebone, for that is the most simple, I think,** 
ic^ed his imele. 

Harry, with the artiele Hygrometer before him, be- 
gan s— 

^ Look here, Lucy, do you see little a and little b; 
this represents a small thin bit of whalebone, cut across 
the grain ; yon know what is meant hj the groin of the 
wluuebone : but do yott see Kttle a Bstid tittle b f 

No; Lucy, instead of looking at Uttle «, 6, was pe^pM 
ing at the back of the page, and readina something 
alwut a little man, and a little woman, and a weather- 
glass. 

** Here is something very entertaining, brother,'' said 
she, ** I most read it to you. 

" In the Dutch toys called weather-glasses, one end 
of the index supports a small imase of a man, and the 
other of a woman. The ftHrmer appeais, or is brought 
out, in bad weather ; the latter in fair weather.** 

** I remember,** said Lucy, " that once, at our widow 
Groen*s fturm, I saw a weather-glass of this sort ; but I 
was not then wise enough to know that it was caUed an 
hygrometer.** 

** There is no great wisdom in knowing that name^^ 
said her uncle. 

^ I wish you would show me how to make this thing, 
brother,** said Lucy ; " that would be something indeed.** 

•♦Jl can,** answered Harry, ** and I will another day, 
Lucy; but I can show you but one thing at a time. 
Now pray mind what you are about, because I have 
other things to do.'* 

•* Yes, Lucy, consider your brother's time," said her 
uncle ; ** he wants to go to his own affairs ; pray mind 
what you are about.** 

^ " I will, I will indeed, uncle ; I will Harry," cried . 
Lucy. 

Harry began again with, 

'* Little ^ is a thin piece of whalebone, cut across the 
grain.** He was going on with his explanation, and went 
throuah c, d^ and e, confident that Lucy was following 
him ; out by that time he heard the sound of an ill-sup- 
pressed laugh, and, looking up, he saw Lucy with both 
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Lucy set down her ba^et ot strawberries at the to- 
thest end of the room, lest the smeH should disturb her, 
and Harry took down and opened his large volume. 
But their hands were in no condition to touch delicate 
engravings : his were brown with ^rden mould, and 
hers pink with the juice of strawberries. The dressin^- 
beU had rupg, ajid their mother strongly advised their 
dressing before they began to read. 

This advice, to dress firsts and then you tete ready to 
do whatever you please afterward^ so often given by a^ 
to youth, and so seldom taken, or well taken, was m 
this instance acted upon instantly, without one murmur 
of the tongue, or one writhing of the body. 

In all the self*complacency and safety of being ready 
half an hour before dinner-time, they met agam in the 
library, where they found their uncle. 

**0h! uncle, I am glad you are here,** cried Lucy: 
and aft^ presenting to him their strawberries, they went 
U> their book. 

Harry asked whether he should go on with old whale- 
bone or not t 

** Go on with old whalebone," said his uncle. •* Lucy 
should not leave that without understanding it: not that 
it ngnifies whether i^e understands that particular thing 
or not, but this will be a trial of her attention.'' 

'* I will be very attentive,'* said Lucy. But observing 
that her uncle placed his arm, as before, so as to cover 
one of the hygrometers in the engraving, her curiosity 
a little disturbed her. Her uncle remarking the turn 
of her eye, said, 

''I advise you, Lucy, to repress your curiosity. Do 
not think of what is under my elbow, but of what your 
bsother is showing you." 

Lucy repressed her curiosity, and commanded her 
attention. Harry explained slowly, and she followed 
step by step p^ie-ntly, undisturbed by the fear of being 
too slow, or the hope of showing that she was very 
quick ; and without one glance at her uncle's arm, or 
one thought of what might be his reason for keeping it 
in that position, she went regularly through the a, b, c, d^ 
of De Luc's whalebone hygrometer, and understood it, 
to her own and to her brother's complete satisfaction. 
Her uncle was, as he said, glad to perceive that Lucy 
had so far kept her resolution ; and he told her that if 
ahe steadily went on in the same manner, she would 

14* 
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tod it in tiio^ easy to do what ahe now felt so diificult, 
to Ax her attention. 

''And now," said he, removing his arm from the 
print, "you shall know my reason for covering this, 
and I will show you what I went home for." 

He took from his pocket, and placed between Harry 
and Lucy, a small cylindrical case of about three inches 
high, covered with m<Mrocco leather. 

*' If is like the case of mamma's opera-glass," cried 
Lucy. ** Is there an opera-glass in it ?" 

«( No ;" Harry smiled, for he knew what was in it im- 
mediately : be knew that it was his favourite hygrom- 
eter. His uncle took it out of the case, and placed it 
beside the engraving which he had covered with his 
arm, telling l^y that he had wished only to delay 
showing her the engraving till she could compare it 
with tlK> original, which he had walked home to bring 
for them. It was so simple, that, upon looking at i^ 
and examining the plate, Lucy understood it directly. 
It is composed of a kind of Indian grass, which, like the 
beard of the Arabian and the English oat, twists and 
untwists with dryness or moisture, but in a much greater 
degree, making, it is said, from ten to sixteen revolu* 
tions from the extreme of moisture to the extreme of 
dryness. Harry told Lucy that in the descrtpticm whieh 
he had read of this hygrometer, it is said that it shows 
more easily and quickly than any other the changes of 
moisture in the atmosphere. 

" It is so sensible," continued Harry, '* as to be aSected 
by the shutting and opening of a door or window, and is 
^llre to feel the approach of any person, and to indicate 
it by the motion of its hands." 

*' Let us try now if it will indicate my approach,** 
said Lucy. 

As she approached, the hands begian to move; and 
when, as her brother bid her, she took it up and held it 
nearer to her, the motion increased ; and when, as h« 
desired, she breathed through the holes of the sides, one 
handy affected by her breath, seemed to fly round the 
circle, while the other numbered the rev<^tions. Lucy 
was pleased full as much even as her brother could ex* 
peel. 8he stood watching its quick variatioBB as she 
breathed upon it or withdrew her breath. 

^ But, brother," said she, *' did not you tell me thai 
llus has. \>G^u but lat^y invented* How ^omm thalt 
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Wby did not people think of it befoie! Was not tlie 
grass always there, wherever this was found— in India!'* 

"I 8upi>ose it was," said Harry; '*but nobody had 
observed it. All I know about it is, that in Rees's Cy- 
clopaedia, it says that this kind of grass was discovered 
in India about the year 1800, 1 tbink» was not it, uncle ? 
by Captain Kater, who was employed in making some 
•survey, or some observations, and who wanted a< very 
accurate hygronieter to measure th^ smallest quantities 
of moisture ; and he tried this grass, and found it suci* 
ceed, and found that it lasts better and is more sensible 
than the English oat." 

/' Accurately remembered, Harry," said his unclei 
'' but pray, does the Cyclopcadia tell you how it haj^ened 
that Captain Kater took notice of this grass V 

" No, uncle," said Harry ; " how was it I" 

'* He told a friend of mine that one evening, as he 
was walking without boots in that grass, he was annoyed 
by its frequent catching in his stockings ; and when he 
took them off at night, he found them full of this grass, 
which had twisted itself into them* When he pulled it 
out, he observed it particularly. Then his attention 
being fixed, he remarked the sensibility of this grass ta 
moisture, and he thought of using it for his scientific 
purposes as an hygrometer." 

** How very lucky that it plagued him that day," said 
Lucy, '* by sticking in his stockings." 

'*How well it was that he observed its properties 
when he took it out," said Harry, '* and that he thought 
of applying it to some good use. I am afraid I should 
have thrown it away without observing it: at night, 
particularly, ) might have been sleepy and tired ; and 
then, uncle, the world would never have had this nice 
little convenient instrument" 

*' Would you, Harry, and would you, I«ucyi" said tbeiv 
uncle, **like to have this nice little convenient instm* 
ment for your own 1" 

Their eyes brightening with pleasure, they answered 
that they should like it very much. 

" Then it is yours, my dears," said their uncle. ** I 
give it you in tae hope that it will teach you accuracy 
and patience." 

They said that they would try to keep a register of 
it regularly ; but Lucy added, that if it was only to teach 
faer patience, she should not like it so well as if shQ 
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thought H would be also of some use to her micle,orfbr 
some other purpose. 

Her uncle assured her that it would be useful to him ; 
he said that he had two friends, one living in Ireland, 
the other in America; they wished to keep a re^ster of 
the dampness or dryness of the atmosphere in those 
countries, to be compared with England. • 

•* Then," cried Lucy, ** we will keep the register for 
England with jrfeasure : that will be something grand, 
«nd worth while.*' 

** But,*' said her uncle, ^ if you attempt this, it must 
be done with accuracy, or it will be of no use. Remera^ 
foer, I tell you, it wiH be a trial of your patience. Do 
not begin it unless you think you can keep it regularly 
for six months.** 

** Half a year !" said Lucy, ** that is a very long time.** 
Harry, however, was not afraid to undertake it ; because 
he had tried and had kept a register of a barometer for 
a whole year. He said his register was not neat, though 
it was accurate ; his figures were too large, and strag- 
gling often out of their proper columns ; but now he 
could use Lucy as his secretary, and she could make 
nice even figures. 

Their uncle wrote for them some necessary directions. 
He said that it would be requisite to do, every time they 
re^stered their hyi^rometer, a sum in division of a cer- 
tain large number of figures. This did not alarm Lucy, 
for she was expert in division, and she rejoiced that she 
should be able to do this sum readily for her brother ; 
and that she should be wanted and useful every day, or 
maybe twice a day. They were eager to show their 
hygrometer to their father ; but he had gone from home 
for a few days. 

It was settled, that the first thing they should do every 
morning of their lives must be to examine and write 
down their hygrometer registry. Harry was always to 
read offy and Lucy to write down* 

Whoever has tried to keep a daily registry, or to do 
any thing regularly every day, and at a certain hour, 
must know that it is not a very easy task ; and where 
two persons are concerned, the difficulty is more than 
doubled, with the chances of one or the other failing in 
punctuality, and quarrelling about whose fault it might 
be. Harry and Lucy, therefore, by the experienced and 
the candid, will be allowed some credit for keeping their 
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register aocurately every day for a month, without hav- 
ing complained of each other. Lucy repeated that she 
was very glad it was to be of some great use to her un- 
cle at the end of the time ; for that, without this motive, 
and the pleasure of helping her brother, and of making 
nice figures for him, she confessed that she could not 
have patience to go on with it. 

'* Thank you again and again, mamma, for allowing 
me to leam with Harry as I used to do. I am much 
hsmpier already. But, mamma, if I knew ever so much, 
if Harry was not fond of me, and I of him, we could not 
be redlly happy. Could we, do you think, mamma V 

*' In truth, my dear child, 1 do not think you could," 
said her mother. 

** I am sure, quite sure we could not," continued Lucy. 
*^ Suppose I knew all the histories, and ail the poems, 
and all the stories in the whole world, and that 1 could 
draw, aiid play on the piano-forte, and dance better than 
anybody in the universe, I am sure, mother, I could 
never be happy unless I loved my brother, and he loved 
me. Nor could he be happy, even if he knew all the 
' Scientific Dialogues,' and all the mechanics, and hy- 
postatics, and optics — 

'*But, oh!" cried Lucy, interrupting herself in this 
enumeration of the ies, *' there is papa come home ! I 
could not think, mamma, what made you start up so 
quickly in the middle of my opties.^^ 



y LuoT had too much discretion to produce their hy- 
grometer the very moment her father came home ; she 
waited till he had finished what he was saying to her 
mother; comprehending that this might be of more con- 
sequenee to him, and more interesting, than even their 
new possession and their new arrangements. As soon, 
however, as he had leisure to attend to her, when he 
turned to Lucy, and holding out his hand to her, said, 
*' Have you any thing new to tell me, my little girl V 
She answered eagerly, ^* Yes, papa, a great deal !" He 
made room for her on one side of him, and for Harry 
on the other, and then they showed him their hygrome- 
ter ; and Lucy told him how much she wished to un«> 
derstaod what her brother had been learning the prece. 
4ing years; and she told him of Harry's intention to 
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hang h«r up to him in science. She promising to go 
as slowly, and he as fast as he could, and to tire her as 
little as possible. Her father was glad that Harry had 
learned by his first attempt, that he should not, on any 
subject, tell all he knew to his sister at once, nor expect 
that she could at once take as great an interest as he 
did, on subjects of which she was ignorant } particularly 
when she had to endure all the labour and mortification 
which a beginner must go through, before learning anr 
new science can be easy or entertaining. His father ad* 
vised Harry not to attempt to describe all the small 
parts and detail of machines, nor to go over all the a b 
e's of descriptions in engravings, which, however requi- 
site for those who are to make them, would be unnecea* 
sary to Lucy. He advised Hari^ to try .to give his sis- 
ter a clear knowledge of the principles of some of the 
most useful inventions and discoveries. He promised 
to assist whenever he came to any difficulty, but he de« 
Qired him to Xry first how he could go on by himself, in 
explaining to his sister. And he repeated to Lucy what 
her mother and uncle had said to her about attention. 
He told her that whenever he had attempted lately to 
teach her, he had observed that she did not attend as 
well as formerly. 

** I know it, papa; I try all I can, but I cannot. I do 
not know how it is, 1 cannot," said Lucy ; " every word 
that is said seems, as it were, to awaken some other 
words ; and every thing I see and hear makes me rec" 
ollect something else, and my thoughts are flying off 
backwards and forwards, and sidewise, and every way, 
while Harry's can go on straight forward, always think- 
ing of what he is about, or of the veiy thing that is said 
to him. I used to be sible to do the same,'Vsaid Lucy, 
sighing. 

'^ Sigh no more, Lucy," said her father, smiling. ^* No 
great harm is done. Your habits of attention have been 
spoiled, and your power of attending is consequently 
diminished < but with your own good^will and ffood 
sense we shall soon set all this to rights again. Your 
perceiving and reflecting upon what passes in your own 
mind, will assist you very much." 

**Papa," said Lucy, ^I know how it all happened. 
Aunt Fierrepoint did not think it signified much whether 
I attended strictly, as my uncle says, or not. She said 
I was quiek enough. And I will tell y&a, papa, whut 
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made a ^reat impression upon me. Once IJiearda gen- 
tleman talking aibont genius ; and he said of me, that he 
wondered how I learned every thing with so little atten- 
tion ; that I was always looking ahout and listening to all 
that people said, and yet that 1 was so quick. 1 am asha^ 
med, papa, to tell you any more^'^ said Lucy, stopping. 

'^ You have sBii quite enough, my dear little girl, to 
prove to me that you are not quite a goose. As long as 
any person is ashamed of being flattered, there is hope 
that they will learn to despise and dislike flattery. I 
give up only those who get over the pain of the shame, 
and who then like it shamelessly, and swallow down 
more and more of it, till at last they end by being fools 
to flattery, without knowing their wretched state.^ 

'* 1 hope Ishall never be in that wretched state, mam- 
ma," said Lucy, with a look of much apprehensioff ; 
** Harry, will you take care of me 1" 

** And of myself,'* said Harry. 

** Well, now to business,*' said their father. " What 
do you wish to learn first, Lucy ?** 

She said that she wished to be made perfectly ac- 
qusdnted with the airpump, because Harry had reproach- 
ed her with not having understood that flue poetic descrip- 
tion of it which she had learned by heart and repeated. 
He said, that to be sure he could easily make her under- 
stand his uncle's airpump, because she already knew 
the principle of a common water-pump. 

^*Do I?" said Lucy, smiling; ^* 1 did not know that I 
knew it ;" and here she again thought of the man who 
had talked prose all his life without knowing it ; but 
she refrained from making an allusion to him, though it 
was ready on her lips. Harry recalled to her mind the 
experiments which their father had shown them two 
years ago. 

''Do you remember," said he, "the experiment he 
showed us with a roU of tape, that was put under a wine- 
glass, which was turned down, and phmged into a basin 
of water ; and then the tape waa pulled out, and unrolled 
by degrees 1" 

Lucy remembered all this. 

*• And what happened," said Harry, " when the tape 
was pulled from under the glass 1" 

Lucy answered, ** That the water rose in the glass.** 

•• And why t" said Harry. 

^ Because, when the tape was taken out, there was 
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left in its place a vacancy, a vacuum you call it ; then 
the water which was ui the basin rose into that vatsant 
place." 

'' And why did it rise ?^ pursued Harry. 

** Because it was pressed by the Weight of the au^ 
pressing on all the water in the basin, and it was forced 
up into the glass where there was no air, nc^ng to 
prevent or resist it.'' 

^ Very well ; now I am satisfied," said Harry. ^ Yocf 
remember it clearly." 

*' Because I understood it clearly at the time it wa» 
first shown to me," said Lucy ; *' my father Mras so pa^ 
tient, and explained it to me so slowly and clearly." 

" Well," said Harry, '^ you have proved to me thai 
you understand the first principle on whicli pumps are 
made, for all depends on making a vacuum, into which 
the water rises, or is raised. The first thing to be done 
is to make a vacuum. Now, Lucy, in a common pump, 
such as there is in the yard for pumping up water, 
where do you think the vacuum must be before the water 
can rise 1" 

Lucy said she supposed that it must be in the inside 
of the body or tube of the pump. 

" Yes, we call it the bore,'" said Harry. " Now tell 
me how you would make a vacuum within it." 

" Oh ! my dear Harry, that is too difficult a question 
for me," said Lucy. " How can I tell how to make a 
vacuum in the bore, as you call it, of a great pump 1" 

" Where is the difiiculty 1" said Harry. *' Do not be 
frightened by the word bore ; or, if you are alarmed bv 
the idea of a great pump, suppose a little one, as smaU 
as you please ; as small, suppose, as the glass tube of 
the barometer." 

'^ That would be easy to suppose ; but could there be 
so small a pump V* said Lucy. 

" To be sure, as well as of the largest size, only it 
would raise less water. But now go on straight for* 
ward, Lucy, my dear ; do not ask me any of your start- 
ing-ofif questions. You must let me ask you questions, 
and you are to answer 1" 

'* If I can," said Lucy. 

« You can, I assure you, my dear," said Harry, in his 
most persuasive tone, ^' if you will only believe that 
you can, and keep steady. I ask you how you would 
make a vacuum in this tube V 
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'■ "heA me cdtiridef-HH me' imoUcct. ~ WBal dM mf 
bther Ao when be rtade a T*mmn in dM •rtae^gbM ^ 
said Lac; to heraclf. ** He piit m 3 rcti of Upa, vhkh 
filled up the whole glaas, und iheii il 1 ■ .■ . ■ / 

liule, so as not to let any air inlo Ih>. l:.i-- a ,i.i- mi 
WAS [lulling it out again. But Icaniiui ^cL n imi ui upe 
into the small tube," tiajd Lucy. 

"No, not 3 roll of tape," aaid Harry; "hut if yoa 
consider what was the purpose or use of pniiinf the 
roll of tape into the glass, and drawing il out a^in, you 
will ^rceive that putting in nnd drawing cnit any thing 
else in the same manner would do as well." 

" The purpose was, first, to forre the air chat was in 
the glass out of it," said l.w.y, "and to prevent any 
mure afterward from getting into the place which 1^ 
tape took up, and which remained vaeont as it was 
drawn out, leaving a vacuum at last." 

" Now you are coining on very well , Ijucy," ^aid Hnrry. 

" If I can put in any thing of any stm irito the iillle 
tube, which forces the air out, and then if I conld keep 
the air out, there would be a vacuum for you, Harry," 

" Very well, you will now quite understand a pump, 
,iDd you will soon kjMir how to uie It, LMy." ~ - 

^As to that," raid Lvcft' "3^ k«Mnrk«w to paAp al- 
reatly, only 1 am not strong enough." 

" Stay '. stay * LttcT ; kiiowlne hii^ W pA a Handls 
»p and down, which I s apptwe to di you nM>H, i» a»t 
tmderBtandif^ whxt ! meas by kMwfttg whtttpuBrpinf 
is, or how it la done." 

'* 1 have Been men and maids «nmt fata^f ■mu tha 
, pumpin the yard," said Lm^y." 
' " What happens yAca th))y parapT" aalA UactT'.' 

"The water comes oat of the spout alter theytefre 
pumped a little white,** laid Laer- 
' *■ What 90 yon mean by pomtHa^ p * irt >ta i Bttry. 
. " I cannot tetl you exactly. Hairy, because 1 uavpi 
B3W the inside of Ote pump. 1 oidV knotr thai ihey 
move the handle up and down ; and 1 beli«v« tbOM i» 
something fastened to it, wMc4i 1 siiraioaeMDca up the 
water ; but I do not know how nnKHy." 

" I beUeve not indeed," swd Hairy ; " Ami yea aae, 
Mrs- Quick-Quick, you did not understand wkat 1 maant 
by puniping. Now come with tne, and I in9 abov yon 
fn luy room (he nice glass pump which my ftther nr-'- 
for me. Yoii bannot see into the insWa Mtintv — 
H IS 
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On fmd, bur wb« OBc« you Iwve mct mr jlaMfoiBp 
you will UDdnataod tbe ioside of all others." 

H» showed her in the first place a glaaa tube, in which 
there was a ^miuI Bear the top. .The tub^ was open at 
IhelapthnA «t the bottoni there was a little door or 
TBlva, wtiiah opened ufvarda only : he poured water 
iiHo this tube, to show her that the water would rest 
mpoa this falve, without its letting any o^ it through : 
■he titen emptied out the water. " Now," said he, " vou 
Juoirtkereisnothia^but air in this tube. Look at (his, 
uriiicti im called the ptaton of a pump." The piston va^ 
» cylinder, which fitted tight into ae tube ; at the t(^ 
i«f H ttNM w«8 > valve like that at the bottoni af the 
««be,- which also opened one ti.lv, iHn] lli;it wiis up- 
wda. Hany iHiiaed ii up t.^Lral liiiK's with his 
'tagar, to riu>w Lucy that it opeiit'd easily, and he made 
her feel that it did ao. He then put the tube into a lub 
«f wtiter, the tube leatiog oa iwo blocks of wood, 
wWch railed it froiB the bottom uf the tub, so that there 
.waa mam (or Um water to flov in Ihrough the lowest 
tMtc. liocy, n he desired, hfld the gUss lube up- 
|igh^ whiliB be wulKd down the piston, to which there 
was a long Itwdle- 

" Now, Loey, what b^tpeoa withinsid* of the Wbb V 
eaii Harry. 

"Nethiiig that I know of," said abe, "but th^ you 
kwre pruMd the air in the tube closer together." 
' " Vary true ; doyou Me the valve at the bottom T Is 
it shut or open!" 
' L«cy saiti H wKs-ahut. 

"And what keeps it shut I" 

" The i6t that you are preasiog down upon itr" said 

■ l^wy- 

He pressed the piston down farther. 
. " Now lotrii agsm," said he, "and tell me what hati- 

-:peilB.T ... 

" 1 B«e the litUe dopr at the top af the piBton open," 

■ Hairy asked ber what ahe thought bad ojieaed it. 

" The air," said she, " underneath it, which I suppose 
y«u could not compress any more, and which has forced 
Its way t^" 

He now dt«wr up the piston, and again asked what ha|)> 
pened. Lucy saw the valve at the lop of the piston 
ehsti and'she saw the water rush through the valve at 
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iwKen iisify agam ptimged dawra tbe pistoi^ tte wlilMr 
^esme through tA& vali^ in' the pistcMlf and whes h* 
^hpe«r it up again it csorried «p a^ the water to U&e-lo|» 
•f the tube, wh6r» it ikm«# (Ma0t of the apont 
V ^^ iust as it does-itt the great real pofll^)T'* eaid Lvcj. , 

*^ And now yon do Ichow what! mean by puapiai»*' 
end Harry. ^' 

He pumped on for some time, and thmi let her take 
liM taidle, and wotk for heeaelf. He auestioned her* 
and made her repeat her e^plnnetioa, till he was satift^ 
inBdi <nd she was satieded, that- she cleariy underetood 
llMt the thing to be. done in pumping, nod hyputupbi^^ 
is to foree ihe air e«t oC & eertaiB spaee, to piodiiipe/m 
iraeanoy or ^naoiium, into whicb iHe water •mahes and 
neeei^^^Or rather," said Harry, ^ to sfteak m^ee^aeieis- 
n^fy, t& ppeeeed and si^^pected by the'sursoainditijgnir 
and water. Perhaps I ought to tell you that thete-iS'iie 
perfect vacuum. But I will not be teo exaetwith you 
9t tmtf lesfr isheeU tire joa.^ Therefore I will nM tett 
you all the differences between a liAin^-pump, and Ji 
mmkixi^^pampi and ia^lMtangt^plimp; hesidesy I am not 
aumthat I loMmrthem alifinyself^ I wiM not tell ir4li 
€V«n abOBl vpBter always Ihidthg its ^ wn Ittvel.** 

•* I am very much obliged to you," said Lucy. 
> ^'Noi^wittlleli yon,^ eoMnned -HaM^^ •! iteot the 
«ei||ht4tf the coiiuBaoC wat«Brwluck ajcei^ain^^pUMitt^ 
of air can sustain." ^ . . , . 

^t thinit i do hwllnr seAiettitg ^bout that,*^ oaid 
>' or I did fcdow it oneei Uoptrmvwr^ thaak yon 
iHT Boe telMlig' me too- mooh at ^.tinterespnnaUgFitbaM 
all the different poiiipe y^eii talked o(^ Leave^my he«A 
^mite dear witti the vacuutn. That 1^ laaderataiid n4w, 
«id the ttso^ w:hich is made of it; and I twdeiiBtaiid aH 
ikaX henpene #hen the piston of the ptunp is pnlled nip 
mud pnmed down*" - 

*' And BOW that yoirknow«"ea«dl&rry, ^< what pmmip> 
hug is, r v^l ask mamme to-M usgo io the great pump 
IB the. yard, tiuat faa nmy-eee, 4My, the sania aortof 
4haig in large thai yon to ve seeli in sm^." 
i. I^heir mother went wlth^l^era to leek at: therp^^nn^ in 
4hA yaiA. The-hattdle was so higirthBt Hstory coiiid ml 
well manage to use it; bat hiasMither caUed foi^one njf 
tiw eerraals, wtte pumped ibr 4hfm. . if> ^ . i 

; Tlie eeivMlJlW a^lnb with.4ileLinaer.wbi^ jb^ 
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^Btaped'«to^< aad, as 'hm litoi k I* ostr)^ il «my, lit 
wid thst iw and all the senranla in the hmue wtm 
iFttry glad UmI the fwinp» i^ioh had been oiil>Df ecdei^ 
^pae BOW veil repnrad, becanae it had heeft^n«L hb 
bonr to theai lo foi to the' wiiidttaB»>weU in the fwrdea 
for waiter whenever it w«»^ wwtedy aad to bctof heavy 
taha^ it auinjr times aday« Thie obeetwatioa made 
Lucy the more eeaeibte, as she said, of the fiaat caav 
▼tttteaee of apump. 

, > ^ Thia jaa really and infy naefal madutie/* oanti» 
iMd aha.} '^aneful to gveatyfireatiiuaiibefs ol people, for 
Ihe eoiBOKmeat busittesay that miiat be dona avery day; 
andahaQsteteay hour; and it ia aa easy for igaofaal 
•eaplete:uee«aiarthe meal leaiaadf^what aa exeel^ 
liaa caaitswaaeai Howfaroy the raaa OMnl hav<e beaa 
avhamade thaiiat p«mp-inie& he found it would d«^ 
and^folt 4he water coankif , aad aaw it pmainf oat wt 4k$ 
apoati" 

M'^Delightfol^rNsaid^acfy. . , 

1- ^ Now^ Harry, ny dear, tell aie aaoMthhig afcoat tha 
ftifpvmp." 

--^ Bia, Mm «iy deart that vooU- b» too auRsh," aai4 
i iapry^ toaiuiiy i^eryarodent* f^Qae'fftmp a day ia 
enoi^h for fdm I wul kacqp tha 'alrpaaq^ till ^taHDH^ 
row." ■ .■ ♦. J ••' 

- ILftar 4dlthniafiBdoas, what did they do aaxti How 
4id Hafryiaad Laey apandlfaa ieoMtiidar of this aaMni^ 
ing, two whole hours ! 

V M waMl we idiaU? Jfol ha^ bidi a afcd v^roeyt hy ttdse 
w^bo Jga t hamwdta s chiMfen, or by tiioae who hnmt 
alttidrmi right watt* and their saddea (alia froaa Ihi 

ia^Aol wiadom to the depihs aCfoily. 
^ f' Haity «kI Lvcy sfMit all that rsmainad af ^his nioni^ 
ki^mpmt^pm^i uyyclnough tha^ Iktle jtass-fmm^ ti* 
fiMfai4>t ajfMjMe i» HangF*a f^rdejn^ They oontd haaa 
ladled it aU out in three minutes, 'aad'tw0 aooderata 
alflBd, taba-wouldi have ^held it» and haniia eanied It aU 
away.: Bat this woald have baatt4ao ohmooav tba eaay 
i^-mmf af ^gaiiig to mrw/k^ It amat aSk ^aas through the 
l^ass pump: and 'SO ihey wedcad on till their faaeha 
achsd^ IMM titt tha dli^'|NidAat>watar had aoiaeaked 
Ima^ha Ismhet of the fiiateaf and an dogged d^raiaa 
iwithand, thatat aeKMvio^e na mora.; 

.During this pumjiiMnand dka^idng of the nnddla«iaa|^ 
IwlttdiraniteateMl fibany^ tfom^m andincy'ft^iean . 




Ihx^-^leiin ho itiore t H may be recorded, ibf^iie mi^ 
vantage of little wftsilu^Twonien, wlio, with htucls «n^ 
i^killed, may u^advise^y attempt to Wa«h out fresh 
spots, that the moi^ Ltiey tried td get M of hers tlM 
inore they appeared. What seenied quite out while it 
^as Wet, cfltme in again as soon as it dried. And tl»i 
lipots spread into bMches, with obatinttte edget of W- 
iow; so that altogcitiferthefroek, kisieadof kx>king wliL 
ter for these operations^ was worse than erer ! - m 

"Before it was half dry-^-oh, how imlucky !-M)elbie it 
had hklf dried, after dip and iMsrub the fifth, the soond^ 
Carriage- wheels Vas heard-^moming visitem ! Thehr 
garden was fhll in ^sht of the house. Up Jumped 4I»N 
ry tipon What he called his thi^ne, a heap of stonesi 
from whence he had a fUH view of the carriaffe. It wm» 
ehehehad never seen before. Locyelanroered afltir 
hhn to sh^re the exalted view from' his throne^ aad l# 
assist his judgment with her eyes and her kmiginftlion;^ 
A lady was ^tting out of the carriage. Lney^^id^ not 
know who it was, she confessed^ but si» imagiMl'thdit 
it must be a certain Mrs. Hanbuty, Who owed her mother 
kinsii: ' ' - ■ ■ ■ -, - j 

' ^'I aUfi sure 14^ is Mi^s. Hahbnry, and I dare tOef 
thsit her daughter is with^her ; therefore I will sot goiiiy 
for Mito H^nbdryis alway» veiy fine, afid I shoara not 
like that she should see me in this frock, in thw «ad 
cR>ndition. And, oh ! ' H^rry, they must net see you nn 
those trousers. I will show you how Mrs, Hanbuiy 
imd Hiss Hanlniry would look at fis. W« Wfli ncyt go 

■ •* Cfb m ! tipgif no acdouht,*' Sflfid«llaihj« ^ As- to lafr 
trousers,'! do iiot care what your fine Mss l^mtioaty or 
Mrs. HanbuT^ think, or how they look at them, or at mei 
hilt I hate g^m^ into a room where there are strangers.** 
Warry dbserved, however,'lhat notwithstandiBg Liie3r% 
i^enainty that the titters were Mrs: and Miss Hanboiy^ 
ho girl got out of the carriage, amd there was a g#iiUa& 

j|ftan. , ^ '-..,.■■.. r *: 

•• How can that be 1*» said Lucy, •* Uxt there is no Mr. 
If anbury. Let them be who they may, we will net go 
fai,** repeated she. 

^ To thi^ Harry heaKify assented. He d^ifihed ftwn^ 
ing visiters particularly; , ^ ; , , -> 

•• ••So do I ; Bd does everybody**' saidLliey. ^Iht^ 
Ultqr wilfttotsee us^from the hott>e.v- 1 faop<mi»imi 
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yaur okMnwtwy, inilM gnat AmaiBon-tree." 

" Come up then this instam, cried Harry. " Give 
me your hand, luid I will pujl you up." 

In Harry's observatory, in the great aycamore-uee, 
they both sat snugly for some lime, iiU he saw Lhniugb 
the branches sooM people slandiiigat the drawing- rooni 
window. That they niiglit not be seen by these pt^ople, 
Harry advised leaving the observatory, and removing a 
step higher, into what he called bis dark atlius, where 
the branches were so thick that he was sure no morn- 
ing visiters could t<e« ihem, or think of looking for 
tbem : he had sat there mauy a time, he said, while 
ladies had passed under the tree chattering, without 
ever spying him. Scarcely, however, had they mount- 
ed, and safely lodged themselves in the attics, which, 
to say the injth, were ill able to hold two lodgers at 
a lime, when Harry exclaimed, 

" It is ail over with, us! there is mamma herself at 
the wtsdow, tieckouiag to us." 

"But she cajinot see us," said Lucy. 

'■ Certamly not," s&id Harry, " unless she saw my 
white trouterHi whea 1 was clambering up here into 
the attics." 

"White troiwers! Oh no, I am sure she did not," 
■aid Lucy. 

" But there she is," said Harry, " waving her handker- 
chief, Lui^y." 

"Do not ga, do not go in ; for now I have a green 
streak worse than all tht rest," said Lucy ; '■ I am sure 
msmma does not see us, and 1 dare say she does not 
want us really herself i but perhaps Mrs. Hanbury asked 
for me, and mamma ju^^t beckoned." 

The signaL was repeated at intervals two or three 
times. Lucy had 8onie doubts, but the fear of Mrs. 
Haxibury's seeing her dirty gown prevailed. The hand- 
kerchief eewiod to wave, and they remained in their 
tree nearly an hour, a much longer lime than they had 
BSfiected. Harry had been resolute from the first, and 
ted DD waverings during this hour. As he aat quite at 
ease in his tree, he said, " Now is a good time to think 
of the puzile my unc)« gave me, about a three gallon, a 
Ave gallon, and an eight gallon vessel." Lucy inter- 
rupted him severai limes, by scrambling up and down 
to aee if (he eaniase was §900, or wketb«r mamma 



btr htaifterciMf «Siiia« At length, bavin; sue- 
ceeded in solFing bis problem, he held her Cast by tte 
fSWtt, kttiatiDgiipofi iie? -iiUkig still tind tiunking of it, 
which, as hm assured iwr, would mak« the time appear 
to go much faster. ^ There was a gentleman who had 
two hayuafeeis. Oae hei day they worked very hard 
making hay, and when they had finished fheJbay-rtck, 
^te «a lbs evewng, the geiilleman called them* to his 
'IwaHlBorraBd tmA, *Myg(iod men^ you must be very 
thirsty, I will give you some beer todriak. H^ne aw 
eight gallons Isr fon; but yes miisi'dlride ithis beer so 
that each of you may ksvm exactly hidf, and this you 
««8t do h«ftwe ycra dfkik a dMp of tt.' " 

^ Thai was vety easily doae,'' said Laey ; " each was 
to have four. What puzrfe is there in this !" 

".«tay, stay, llta, QvMi-jQmg^ you will be puzzled 
yet before yoa hove ^hoae. The geatieaian had only 
thrae vesseis ia his faaaae^ it is said ; the final held eight 
^paHoh^M^lfie beer waa in this; the hecoad held five 
galleiis^'and'the thifd4hiieegalfaHi8,«nd these two went 
i&mfity*^ New BMOiage it as yau will, Lucy; and wilh 
Hieef vessels dinda Uie beer so Ihat yoa can pro^e to 
me that each man has four gailoaa eaishctly. ' You may 
.pouF^the heer foarikwavds and forwards as oitea as you 
please, fram oae of these vMsels to anather." 
J Lucy began, and peiared from <me ^ another in ima- 
gination for some time, without success ; pour how she 
woirtd, there was at the end el her measures always 
JNw gafioQs in tlM eight^g^lon vessel^ and three in the 
five. At last she pereeired how iteould be done, and 
4rii0ire^«h0W ahe eould prove totHanry 4ha^ ehe had 
divided' t(eqiiaily;**foargallene,. Harry, ia the eighth 
IfiAkm v^sel, and four galtaas iathe five^i^on vessel.*' 

8i» eeRi{delely had her attention beea aheorfoed by this 
1Miaale« that ahe had tiat heard the aeund of the depart- 
ing wheels "of the visiteia' carriage; Itnd when she 
a^R peeped oat of their hiding-place, they were sux- 
finsedio sea that the carnage was gone. 

Whea they weirt in Iheir mother loid Ibean that she 

-waaaairy they had aot sooner BUiBde their appear»;e, 

^iscaasaihe hidnr a^ geatleman who had been withner 

were remarkably agreeable people, and had told many 

Hhings Chat were eatertaining and iqtaresltng. 

^ Than, mamaa, it was net ]ifar& and Miss HaidNnry r 
raiidtoiy; ^^Iwwv^iy piovakng. iam^sanrf^^ouni 
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wehaTemissediiearingailataiBiiigtiitegs. WH» 
the people !'* 

'« Sir Rapert and Lady Digby, fricndsol yoaif4iiXkea^J* 

'' i never heard of them befoie/' said L«ey* 

•' Very likely, my dear." * 

'* Mamma, what eort «f ettiertaiatng thingB did they 
tettl" saidLuey. 

'' They caTe ua an aocount of a ehip'wreclE, whidi 
happened lately on p«rt of the aeaahure jMar tlM pinot 
where they liveA 

'' Oh, mamoia! teH 4t ney" oried U«rry. ^ « 

« Yes, pray, mamma,"* eaid Luoy. . 

'' First tell me, did «ot yon see hm beekoning ami 
making signals to you to eeoieiQ, nydesorai'? uid? their 
mother. ^ . ... » 

^* Yes, mamna, we aaw y0ii,>«aid- Hwry;. ^hvt we 
thought that it would be tiresome, aad we did ael liie 
to go in; I liked better to goos with wbfttl^wsM.a.boiili'' 

His mother told Harry that she. would hot hav»rbe^ 
ened to him unless she had tboog^it-waa wwribhii 
while to come in; '*and," added she, sesiiing, ^y^ii 
must now abide by your own ehoicet Ibriwitt anmr 
tell you of the riiip wreck." t « ^ 

>' Prass at least, mamma, tell^ it k^Hnrric," said Iiuejr^ 
** because it war all ray faiih that we did nQt>co«Mi4A. 
I did not like to come, beoa«ise><-4ook at my frock^ 
mamma." 

" Jt is very much soiled, indeed,". 8«id4ier «iothfiK. /^ 

" With the water from my puddle mid ray glass pa«^ 
mamma," said Harry ; ^* that was my liauli.^' 

Her mother asked Lucy wlgr she <MMild not pvl .^ii 
another frock. *^ Have not you any other, Lucy ?^ 

'* Yes, mamma," said^ Luey^ celouriag, ^'1 hav«^; but 
I ooukl not put on any of theory becjuise Otteis>ao slK>rt, 
it comes up to heve; «nd I Ibfgot to list down the tiichi|. 
And another has a great tear in it ; I intended ta h«,ve 
given it to be ni9nde4 this mormng; and ooe^eeve m 
half out of the thiid, mamma; I toreiliast niglil».arl 
was reaching down a book from Ihe uppermosik tMV^ 

Her mother said that there must be no more-ezpefi» 
ments of any kind till Lucy should :h«re tlieso^ thiagii 
mended. . . r 

" I know that is quite right, mamm«," said Locy. **l 
expected you wWd say so, I will go up -to myroom 
directly, and letdown the tttdKXu vBntj mumfmj «hito<*I 



«n ««a3iE* eMf4 m N J» ki9d«B tell Hany tb^ jBlory 

-•I tke skipwreck V* 

'M cMcW,*^ 4su4 iMtr mothert Bmiling, '' but I will no( 
In the first (dace, I should be sorry to tell it whea yoi. 
were not {iM<»it; b«t I do «ol intend to (ell it to him at 
all; for if I wtire to repeat to him every tlun^ enter- 
taining vhinh I heacd this morning, he would depea^l 
ii{Ma my iaing the aame another time, and he would 
not exert himself to conquer that feeling of bashfulne^e 
wfaieh prerenta his oeauag into a rooni where there are 
alraiigerB, and which makes him silwajrs say, 'I would 
lather atay out of th« roomi and go on with my owa 
nffoira.* '* 

MNow, brDtlier> lur the airpumf),^* cried Lucy, **a^ 
you used to say* ' Now, papa, for the barometer.' ** 

^ My aacle,^ aaid Harry^ *' has beeii so good as to 
-lead .me lua portable airpiimp to show you. Was not 
:k good of him to lend it 1" 

.''Very good indeed,'* said Lucy; "and how coo- 
•'veBientto haye ao many things portable ! PortabU h^- 
stiaoeter, /NTtoM? hygrometer, portgUe ^rpump." 

*^ Now, ijttcy,fecoUeol what waa the great tbiAg to he 
done ift pvm^ng,'' aaid Harry. 

^Waaaot,4t t« wake a vacuum r' s^id Lucy, baaita- 
ting, as if she waa afraid of making a mistake. 
' : n Y«a»4e baauaev ny dear,^ said Harry> '' Be quite 
aertain ahout liiat." 

'' lam quite eartaia^" aaid she ; " I was only afraid tp 
aay it at first, lest I should not he right." 

"ffiat iA» not iw afiraid. Whea you know a thing, 
■ httov^ Ktty firmly^^ The tnith cannot alter between 
yeaterday and to<-day; nor can the truth ever alter, you 
know." 

^ Thai ta a f^^at comfort," said Lucy. "' Waa not it 
Boyle who invented the airpump, or waa it Torricelli I*' 
: ^Nfiiihar«v mM Harvy; ''it waa that poetry you re- 
peated wlueh put that nnatafee into your head. And 
arheft^nce^oiifthaa^at aay thing wrong into one's 'hea4 
thiffe ia no^ettiag ^ out again. But you are partly 
eight. Boyle improvad the airpump very much* aadit 
aaaametimeacdiedthe Boylean vacuum, that, is, Bilk's 
. jRacHum. But Boyle was too honest a man to claim for 
his own the firsa yaettttai.->^I mean the first making use 
of it for the airpump. .Ha knew, and always aaid, it 

Ha- 
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<^ Wen, I dare ssy it waft»'' 8«d iMSf ; •'yoiiiMBd not 
say any more about it. 1 do not care* mnch who maide 
the first vacuum, nor who finrt mad* use of H fdrthe 
airpump." . - i 

^ You do not ! Lacy, my d0ar, eonsiderwhal jKHimy. 
Suppose I had invented flie airptiinp, or^ametlittig as 
great, would you, my sister, like tkiat sbme^dy «toe 
should take from me the hanourmid gloiy^of tli» iwpc»> 
tion?" 

**No, I should not," said Looy; ''iKit ywi afe my 
brother, and alive ; and to be sure i should be aiaiovB 
that you were not robbed of the glory. <ikit Ihesc otlmr 
people, Mr. Otto Guerick and Mr. Boyle, are nolliioif 
to me ; besides, they have been dead add fouied long 
ago, and what signines it now to anybody?" > ^ ' r 

''It signifies a great deal, "said H«iry. *^%afp^ie it 
was n)y father, or my grandfother, or my great gnadii- 
ther, should not I care 1 would act yoal Then so w«uid 
Otto Guerick^s or Boyle'd ohildren, or-gcandchtldren, or 
great grandchildren, if there are any livings And tbate is 
a great family of Boyles, I know ; and do yo«i think that 
for the worid they would give irp the JBoyleaa vmewum /". 

" I supposie not," said Jbuey. *^ Bdt now let us fo'dn 
lotke airpump itself, and thovaemmi, let U ba whose 
it will." , • . .( 

'^So we will," said Hany; ''bui-bafore I show it to 
you, remember, that what you are going to see is mjiciMp 
for pumping out air, not fof pumpiiig up water, iw-put 
water quite out of your head." . -j 

'* I have put water quile out of my iiead; IindaciBtand 
that the airpump is to puofip out air# But, Mother, 4»d-> 
fore you begin, let me say one ihing," 

" Say it then, if it is not^^poetry." - • ■( 

'' No, it is only that I think a pair Isf befiowa U a sort 
of airpump. Hey, Harry V •■•.\ 

** Well, that is not foolish, Laoy.* Yau mw'ealKapair 
of bellows a sort of airpump; only thai btHiow tfavar 
could be a, right airpump wi^iont iwo valves. Bat do 
not go on thinking of them sM the time I jun explaiaMBg 
tOjgEou. Now look a^ my unela's airpump* Yoa see 
tnff glass," continued Harry^ and he pointed- to> a karga 
glass bell, which stood over « sort of ftwne or ataad. 
'* Lucy, what do yeu think is ia this giaaa ?^ '^ i 

''Air, I sup^MMSi" saidLaey. .- -• -- 

^IX is full of air, and af Hoityiig aiaa^'Vsaid Hany. 



#Th»iWEiif tol»e(d«iia im to «e^ jai Ot^au: that is in th^ 
bell out of it. AM i^ iatoite donq by means of these 
'pamps)" oonttauied lie« policing to two tall cylinders of 
mmBi mhich «tood upon th# stand with the glass bell ; 
jiftey copiknuaNiaM ait th» bottom with a pipe, which 
opened into th» beH. Them was a handle, by which, as 
wd hgU' Jbiie3s#«be4M}uUi move th« pistons of these pumps 
up and down. 

' * *riiist in the way m wbicb the piston moved up and 
4ikwm in the wates-puiBp yesterday,'* said she. " I see, 
Tmt^^At.m ^nearly the. same thing, only that this 
pumps air out,, as^yov said, ;uid the other water. I un- 
^fflrsiajttd it all perfectly." 

; /^ Stay, stay, Mrs. Quick^Quictc, you do not under* 
'stand it all perfectly yet. You see only the likenesses, 
but there are differences which j^eu do not see yet, and 
iMnilbi^ my dear Mrs* Quick*Quick, because it takes a 
•fmat^ <b«al moce time, tosee the difierjences than to catch 
:;ilm likefiesaes, Mrs. Quick—" 

' She put her hand upon his mouth before he could re- 
'l^aittite ofiensivd ¥^ords. 

" Brother, do not call me Mrs. Quick^Quick, and I will 
be as slow as you please, aad I will not tell you of any 
^eCtheiikettesseB I see. I will be quite silent, and G«ily 
'WoA way head when I understand ever so perfectly.'* 

, " Then look at the airpump which is before you," said 
'Hmtyt ^ afid^ observe what I do. I am going to move 
tho handle which you see at the top, which will raise 
.n|^ oae of the pistons. What is underneath the piston V* 
'' \^^ Nothiay," said Lucy» at first ; but afterward she ad- 
ded, ** 1 beheve there is a vacuuml" 
- f^Truc. .And what happens directly?" said Harry. ' 

" Air comes in directly to fill it, I suppose," said she. 
' ' 'i^ Wh^redoes it come from ?" said Harr^r. 
. '* U nmsl come from th« bell through this pipe," said 
ii««cy, '^jfhtj^ leads froiiithe beU to the bottoms of the 
pumps.'* 

I . >f Then^when that haf^ns, there is less air in the bell 

<;t]Ma these was before. Is not there?" said Harrv. 

'*^Now move the piston down again, and what happensV* 

*^ You would press the air that is under the piston b^fe 
again up the pipe into the bell," said Lucy, *' if there is 
not A valve at the bottomof the pump that shuts against 
it, and prevents it from going back. But thoiigh I do 



not see it, t snppfose there is tflBtsfh ft vtlire, tmaStmym 
told me that it was tieeeftsanr im M pvtepe.** • 

•• You suppose rightly, and you yeai e wb c ryef)Fw^y 
ncid Harry. ** There is sifsh tt irilve, »mI it prenen l t 
the air fVom goiit;^ back into th^ beli ^rfaon I posh^ tte 
piston down. But what t>ecom>es of Ule •IrV ♦ - •< 

'^It comes out into the open wr "ttitMifh tto mdve im 
the piston, I suppose. '* ^ 

** Very true. IHow I will (tioirtf tHe hMdle ogiiBy^ildTO- 
peat tlie operation. I shovtld haf? e lold you that wo mm 
assisted in pumping "by the expansivo foreeof thooir.!' 

*' I do not xmderstaira that,*' said likioy. 

" Yes, you do, my dear, if yoii will tiilf toeottaet 4lio 
experiments papa showed yo« with a biaddflv,*^ aatd 
Harry. 

•* Ages ago 1* sddLticy. 

" Yes, you remember seeing the bMder •wfell 
with the expansive force of theniir; and you may 
oUect that, after blowing in air for scwiie timoy -wfeM 
tried to force in more air we could «ot; the bladder 
swelled out so that we could hardly hoM. iia mouths ^ 
gether to tie it.*' ' ... 

*• I remember it,*** said Lucy, . . 

** If we had let go the strih^," sai^ liarry, <»awl te 
mouth of the bladder had c^^ened, what would have famp- 
penedt" ' i « 

** The air wonM iiave f6r6ed tts way out," said hmef. 

•* Yes ; air, you know, wiH expand, and ^ every 
empty place. Now I have pumped o«t sH tlie ahr ttet 
I can from the bell, and now iha* it is as empty as we 
can make it, we call it a vacmim, though very acciftato 
people would tell you, Lucy, that ic io iiot a perfect 
vacuum." , . 

''It will do for me,'' said Lncy, ** aiid I HuidL I mder- 
atand the airpurap really now. Is theve any other dif- 
ference between it and the waier-pmiip, biotherV Ydu 
aaid there was a differejice." j 

'* I did say so, and I wiQ expliun to you w^hat it is, if 
you will answer my questions patiently. What was it 
JH the glass water-pump that you saw yestefday, that 
pressed up the water into the vacuum below the 'pis* 
ton ?" said Harry. 

*' ft wais the outer air; th^ weight of the outer adr 
pressing upon the surface of the water tkat was in Iho 
tub, forced the water up into the tube." 
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"Tnie; the same in aU water-pomps,'^ said Harry* 
^ But here is no water for it to press upon. How then 
is this vacuam filled T' 

'' By the weight or foroe of the air itself only, I be* 
lieve,'* said she* 

"What air r said Harry- 

*' It must be the air in the bell,'' said she, *^ for I see 
no other. But that is so little that there cannot be 
weight enough in that." 

'* No," said he, ** it is not by w&igKt that this pump 
acts, but by the springiness of the' air itself. This is the 
difl^renee which i wanted you to obsenre, between the 
airpump and water-pumps^'^ 

*' By the springiness of the air 1" said Lucy. ' 

'' Yes," said Harry, '* you felt the force of that sptmg* 
iness in the bladder when it was full of air.** 

Lucy said she should like to feel it again. She had 
almost forgotten it. Harry blew into a U^der, and 
filled it with air, and when it was full baiter try to press 
9t together; when she tried to do it ^ne perceived the 
sort of resistance that it made, avd she felt the foro« 
with which, after she had sque^^d it, it returned to its 
former place and form. 

HThe same springin^«8)*' said Harry, "or what is 
called the elasticity <^ the air in the b^, is what fills 
the vacuum below the piston each time it is drawn up. 
Now here is th^ description and plate of it in Scientific 
Dialogues, ^d this is all that you need know about it at 
present. '' Stay, I will just look at the print of the air* 
pump in Rees*s Cyclopasdia, and see if I have left out 
9j»y thing that I ought to tell you." 

As he opened the book, and as Lucy saw the engra- 
vings, she looked a little alarmed. 

^ There seem to be as many different airpumps as 
hygrometers," said she, sighing. 

** Do not be afraid, 1 am not going to show them to 
you all," said Harry ; ^ but now that you know the ffen- 
end principle, you would eoen feel it easy, as I did, to 
understand them." 

** Oh no !" said Luey, *' there seem to be such a nunii* 
ber of pipes and valves, and little a's and 6's»and*;»^s 
andy's.^' 

'^They only relate to the contrivimces to prevent the 
outer air from coming in, while we are pumping the air 
out of the vessel that is to be emptied, which it is cm- 

Id 
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Btantly trsring te do. One pamp is better tban awHker 
only as it does this most eifectually and most easily, 
and as it more perfectly empties or exhausts the vessel. 
9y-the-by, I should tell you thai this glass vessel is 
called a receiver, and when it is emptied it is called ai| 
exhausted receiver, I was puzzled at first by those words, 
exhausted receiver J" 

*' Thank you, Harry, for remembering that for roe.** 

'* Now, my dear Lucy, you shall worii a little at tb» 
airpump yourself, as you did at tlie water-pump yester- 
day." 

" Oh thank you, thank you," said she, joyfully ; " there 
is nothing like working one^s self; it fixes a thing so well 
in my memory. I remember the look and toudi of the 
things much better afterward." 

While Harry was placing the machine, so that it 
ehould be convenient to Lucy, she turned to look at the 
book of engravings that lay open on the table. 

'* How well this airpump is done/^ said she. *' It is 
yery like my mi«le*a ; not quite, perhaps. I will taJ^e 
care to mind about \he differences}^ 

*• This is very like iv," said Harry j " there is no dU;. 
ference of any consequence." 

** If we had not had my utile's," said Lucy, *' 1 think 
you could have made me under&tand the airpump quite 
well from this engravings that is, b£ter my having seen 
the glass pump yesterday^ and its vah% and the piston ; 
but without that 1 could not have understood it from this 
representation, because I see here only the v>ut8ide of 
a pump. Even though you had described the valves, 
and explained them to me ever so clearly, I shouM not 
have understood them so well as by having seen abd 
touched them, and moved them myself." 

'* Certainly," said Harry ; ** but next to seeing the real 
thing, these engravings or drawings help one very much. 
Look, though you see only the outside of the pump in 
that perspective view, here is the inskle of an airpump 
all laid open for you. You know what is meant by a 
section 1" 

"Oh! yes," said Lucy. "Suppose any thing to be 
cut in two, what you see inside of each part, when they 
are separated, is a section. Papa explained that, and 
showed it to me, when he cut a lemon m two for me. I 
remember this minute, as well as if 1 tow it beforo my 
eyes, the look of the lemon« with the pippins cut in hali^ 
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%%t\i in their little calls, tiie eeUs cot open too ; and I 
remember — ^ 

•• Veiy well, my dear,*' interrupted Hany, " you re- 
member very well what is meant by a section, therefore 
you will understand this plate and this fi^re. But, 
Lucy, never be ashamed to tell me if you do not under- 
stand; you know I have but just learned tliese things 
myself, and 1 remember the odd mistakes I used fo 
make, and the puzzles 1 was in when papa was teaching 
me." 

Luey looked at the engravings now without alarm, 
because, as she knew what they represented, they did 
not puzzle her, and she was not afraid of being tired. 

After having looked at the section, she said it made 
the whoie as ^ain to her eye as if it had been made oi 
glass. Something farther she said to herself about a 
man's having u window in his breast ; but either she did 
not say it loud enough for Hany to hear, or he did not 
think it much to the purpose, for without attending to it 
he shut the book, saying, ** Now we have had enough of 
the prints. 1 thought just now you were very eager to 
work the airpump yourself, Lucy." 

*' So 1 am still,'' said Lucy ; ^ only it was not quite 
ready, and I looked at the prints between times. Now 
let me pump." 

*' Pump away ; this way," said he, showing her how 
to hold tne handle, and how to move it backwaids and 
forwards, and how she worked two pistons at the same 
time. 

She worked it, but not without difficulty. After she 
had pumped for some minutes^ she found the difficulty 
increasing, and asked from what this arose. 

Harry said, from the resistance made by the pressure 
of the outward air, which becomes greater as the re- 
ceiver is more and more exhausted. He took off the 
receiver, and put her hand over the hole at the top of 
the pipe which communicates with the pumps, ana bid 
her move the pistons with her other hand gently. She 
did so, and felt that part of the palm of her hand which 
was over the pipe drawn in. Her brother repealed« 
^^ gently, gently," as she moved the handle, indeed, 
soon there was no occasion to say so to her, for she 
felt the palm drawn in so as to be quite painfid, and she 
grew red with fright. 
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*« Ok! bmfaer, il hurls me ▼•ry Biach : IcanaoililM 
my hand away. What shall I do I*' 

*^ Stop pampifig," said be, "* and ds not be frightened ; 
there is no danger.'' 

She stopped pumping, and her brother tamed a screw, 
so as to let the air into the receiver. This reUevedher 
hand. She held it up to show him a purple circle aU 
round the inside of the hand. 

He piUed it a little—a very little. Lney thought not 
quite enough. 

** I know,** said he, ** exactly how much U hurts you, 
because I hsTO done the same a hundred times lo my 
own hand. My dear, i wanted you to feel as 1 did 
myself. There is, as you said, nothing like feeling to 
make one remember welL What do you think caused 
this!" 

At first Lucy answered that she did not know. 

^ Because you are thinking of the pain in your hand*'' 
said he. 

^ That is true,** said Lucy, ^ but it is pretty well over 
now. What did you ask me V 

'* I asked you What caused that kind of sacking in of 
your hand into the exhausted receiver V* 

She thought for an instant, and answered, 

" 1 believe it was the pressure of the outer air, whidi 
was trying to get in at that hole to fill the vacuum, and 
which was prevented by the palm of my hand, which it 
then drove in as much as it could. Weil, now 1 am 
sure I have feit * the pressure of the viewless air;* and 
now yon most let me repeat the line, 

** * The spring and preflsore of the viewless air.' " 

Harry repeated it after her, declaring it was a very 

fretty line, besides, it had some common sense in it. 
>ucy had said it quite at tlie right time, when it did not 
interrupt him, or any thing that was going on. He was 
so much pleasd with it^ that he begged of her to repeat 
mil those lines again for him; and when they went oat 
to their garden soon afterward, instead of beginning to 
dig, he desired her to say the lines once more, for that 
he must learn them by heart. Thus he learned from Iwr 
some of her taste for poetry, while she acquired from 
him some of his love of science. 

In repeating these lines, Lucy observed which of them 
sUudea to the barometer, and whioh to the airpump. 
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When she had first learned them by rote, barometer and 
airpump had been so jumbled in her head that she 
coukl act understand them. 

** How ap exhausted tubes bright currents Bow, 
Of lioukl siWer from the lake below ; 
Weigh the loog column of th' incumbent skies, 
And with the changeful moment fall or rise — ** 

•he now knew described the barometer, and the suc- 
ceeding lines the surpump: 

** How, as in brazen poiape the pistons move, 
The membrane Taive sustains the weight above ; 
Stroke follows stroke, the gelid vapour falls, 
And misty dewdrops dim the crystal wails ; 
Rare and more rare expauds the fluid tUn, 
And silence dwells with vacancy within.** 

While Harry was learning these lines by heart, Lucy 
stopped as she prompted the couplet concerning '' gelid 
vapour" and "misty dewdrops,'* and objected, "I do 
not understand about misty dewdrops on the crystal 
walls. I did not perceive any vapour on the fflass 
bell." , 

Her brother told her that these lines alluded to a fact 
which he had not yet mentioned to her, which his father 
had but very lately told him, and he was not clear 
enough yet about it to attempt to explain it to her. 

Lucy said she was satisfied to wait ; that it w^is best 
not to know every thing at once, and pleasant to have 
Bomething to look forward to. But altogether she con- 
fessed, that though the airpump was various and in- 
geniousi to use the air to drive itself out, yet the water- 
pump she thought a much gm<i^r and a much more 
useful machine. She thougK the airpump was not of 
any use. 

Harry smiled, and aaswered, '* So I thought at first. 
Bui, my dear, that was owing to my ignorance. And 
when you knoW more you will find that the airpump is 
of great use», ^here are many experiments in natural 
history, as^'(Mipa showed me, that could never have been 
tried, turn, discoveries that could never have been made 
without it. For instance, to give you a little peep into 
th« matter, we could never, without an airpump, have 
known that a guinea and a feather would fall to the 
ground in the same time, if there was no air to resist 
the fall of either of them." 

. ^ A guinea and a feather ! A heavy guinea and a light 
feather! oh. brother!" 

16»- 
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**Yery tnie, I wunn yon, as yon wiU seaoiM afffame 

dftys.** 

**Harry,iiow I think I recollect 1 heard this ahom the 
guinea and the feather before, or read it aeoiewhere; 
and something else too about the guinea's making no 
more noise than the feather when it falls. You will 
show me this too, will you?"* 

^I am not sure that I can, Lucy,'* said Harry. "1 
tried in this airpump, and 1 did not llnd it was so. The 
guinea fell on the metal plate here at the bottom, and 
this plate touches the outer air« and rings, makes a 
noise.** 

** I do not dearly understand why it should make a 
noise when it falls, or why it should not,** said Lucy. 

^ I cannot explain it yet,** said Harry; ""and 1 ttUst 
try the experiment about the noise over again, to make 
myself sure whether I am right or wrong. 1 am eertaia 
that ^e feather and guinea came to the ground in the 
same time, for that experiment 1 have ttiA often, and it 
always succeeds.'* 

** Show it to roe now,** said Lucy. 

'* No, not now. But you shall see all this and a i^^eat 
deal more in time,** said Harry. '' But, Luoy, how could 
Tou say that the airpump is of no uset When yo« 
know more about it, you will see how much you were 
mistaken. You will find that all we know about the 
specific gravities, the different weights of bodies, and a 
great many curious facts about sound, and I cannot teW 
you how many delightful experiments and discoveries 
about the air that comes out of vegetables, and about 
the growing of seeds aiwl of (dante, and other experi- 
ments about different kinds of gases, as they are called 
—I say, my dear Lucy, as m> lather toW me, none of 
these pould have been Known without the airpump. And 
then as to the gases--Ob, my dear, J c^uqi explain to 
you yet of what amazing consequence th« gases are.'* 

Lucy opened her eyes, and stood lookup a^ if shf 
thought she could never admire enough. Afi«r a rev* 
erend pause, she simply repeated the word ** Gates !** 

*^ My dear, do not ^usk me about them yet. Yon we 
a great, great way yet (|om the gases. But if you a^ 
good I win put you into boiling water tp^night at tem 
and ffet you on to steam and the ^eam^^ngine**' 

'^ Thank yo^* said Lucy, without knowing clearly 
what was to happen to her. 



BAItKV AMD UICT. IBT 

" Nov iet na (inlali the naw road to my piden," said 
Hany, " But, before we go, I hope you will acknowl- 
•dge the atrpump, beside* being very ingeoioua, is as 
Bsefiil as the waMr-pump at least. Hey, Mn. Iiuoyi 
ywi loiA aa if you were iiot convioced yet." 

" I must wait till I hare seen and tiU (can underatand 
all these things, before I can decide," said Luoy. 

" Very provokiofl^ jundeat and alow all at oooe," 
nuUered Harry, striking the atonee of the new road 
with his pimnder. 

" Why, brother, how can I possibly aay more, irhen 
you tell me I am ao far from the gases ; aod 1 am sore I 
4td not understand a word you sud about specific grav- 
ities; as to the experiment about the feather and tha 
guinea, 1 long to see that with all my heart i and I dare 
say I shall like the others about sound, and scedai and 
vegetables, particuiwiy. But these are all curiotia ex- 
peHnenta for grand philosopbefs, with your airpumpi 
they may be naeful to your men of ecieDoe, brother) 
kat what I say is, that the eoramon pump is more use- 
All t« common people eveir day. And I do say that I 
like thoea machraea best which are moat uaefuL'' 

AD the rest Hany heard pattfnttv or paisivdy, aa he 
went on pounding his road ; but when she came to tba 
last words, " And I do say that I like those n 



" My dear, I did not mean to be uogralsful to ibe air- 
pump,^' said Lucy, surprised that he could gitkw so warm 
about it. " 1 did not mean to affroat ttiJe airjmmp, or 
you ; I am sure 1 did not know you cared which 1 pre- 
urrad. What caa make you care so much about ibe 
pumps 1" 

"1 do not know," said Harry, "But I was vexed be- 
cause you would not do justice 1o theairpump.andyov 
gave your opinion against it without knuwuig all. I 
thought that you were like that foolish woman, whosaid 
to the ^reat chymist, ' Of what use is all your chymis- 
try, if It cannot teach you to tell me how to take tht 
iron-moulds out of my gownl' Lucy, 1 hope you wlB 
never be so foolish." 
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** Never, I hope,** Mid Locy; "aadlbopeytNidoiiot 
amik 1 erer dmlL" 

** No, 1 hope oot,*" said Hany. ** But now I mast n^ 
for tlie aitpomp, there is a ate that any be made of it 
in common every day, in hoi weattier, to make some* 
thinf that ia exeeedingly ac reeabie." 

"^ What can it be r said iMy. 

** Particalarly with sweetmeats and ereama,** contin- 
ned Harry. ** Very good of pineapple, and pleasant of 
tea; mamma told me not bad eren of water." 

^'Do yott mean i<»?** said Lncy. 

** Yes,** said he, ** the airpump can make iee.** 

** Oh ! Harry, 1 cannot believe that. How can that 
possibly be done !** 

^ Go lo Conversations on Gliymistiy, my dear, and 
yon will be answered.** 

' ** Very weD, 1 will go to Conversations on Chymis- 
try,** said Lacy ; ** but not till Ihave dog this bed m my 
gatden, and tied np all m^ carnations, and fed my while 
rabbit, and foiished drawing the last snake of my head' 
of Medusa, and put by the sulphurs in the eabinett and 
practised ' The rising of the lark.* ** 

** Very little chance indeed, through all the jumble of 
things, of your rememberini Converssttons on Chymis* 
try and the urpump,^ said Harry« 

** You shall see,** said Lucy; ^ I have always a good 
memory for what I wish to do.** 



** Habbt, ¥ have done all that I said I would : I have 
dug the bed in my garden, tied up my carnations, fed 
my Wliite rabbit, fini«ied my M edusa^s snakes, put the 
suipburs into their cabinet, practised my rising of the 
krk, and read and understooa all that you madded fo^ 
me in * Conversations on Chymistry.* *** 

** Really ! you have done a mat deal,** said Hany ; 
f much more than I expected. I thought the white 
rabbit would have made you forget every thina else. 
And do you quite understand all you have read ?^ 

** I do,** said Lucy, ^ for it is very clear. As I was 
reading* I thought 1 saw every thing that was described ; 
hud after I hadfinished« I was more anxious than before 

• Eighth Edition, voL i, froai page 151 to Wk 
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to see the experiment you promised to show me. Will 
you let me see it now, before I forget what I uuder- 
•tandf and while my hsmd is in i<, as you say 1" 

*' I will show it to you as sooa as ever I can/' said 
Harry, *' with my father's assistance^ He says that I 
must Qot attempt to try this experiment h]r ourselves, 
because- sulphunc aeid, which must be used in it, is very 
dangerous to meddle with. If we dropped any of it on 
our clothes, it would bum boles in them; and if we 
were to let a drop fall on ourselves, it would hurt us ex- 
ceedingly. So take care, Lucy, not to meddle with it.^ 
. ''I will take great care," said Lucy. '*1 will look, 
but not touch." 

While Harry went out of the room to his father, who 
was preparing for their experiment, Lucy talked to her 
mother about the entertaining account which she had 
just been reading of the method of making ice in India, 
even in the hottest nights. 

*' How glad they must be, mamma," said Lucy, ''when 
in the morning they see the ice in the shallow pans 
which they leave out of doors during the ni^ht ! Mam- 
ma,", contimied she, ''I think that the Emily and the 
Pafoline in this book must have been very happy, see- 
ing all the nice experiments mentioned here, and talkr 
nig to their. BM>ther about them, and learning from her. 
This Mrs. B. seems to be a very good, kind mother. I 
•hould like to know her, if she is really a live person. 
Is there «iich a real person as Mrs. B*, mamma J" 

*' Yoa, thare is, Lucy." 

'-* There is I And are you acquainted with her, mam- 
mal" Lucy asked eagerly. 

" I am» my dear." 

^ You are ! And what sort of person is she 1 Do you 
like her 1 Oh ! yea, mamma, I see bv your look before 
you speak. You like her very much. 

" I do, indeed, Lucy." 

** I am glad she is an acquaintance of yours, manuna. 
I hope I shall see her some time." 

" She is more than an acquaintance of mine, she is 
jay friend ; and if you deserve it, my dear daughter, I 
hope that she will some time be yours." 

*' Oh, brother! What do you think mamma has just 
told me," cried Lucy, running to meet Harnr, who al 
.this moment opened the door, and came in, followed by 
)u8 father. 
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•■Oh! papa* do ywi know—'* 

But fltwervin^ that her hXhefn hands jarere Ibfi, anf 
that he and Harry were intent vpon bringui; in the air- 
pomp, ahe wisely ceased her exclamations, and stopped 
short in what she was going to say. 

** Right to be sflent, my dear," said her fother, as she 
stood by withoat nttering a word all the tiaM that th^ 
were preparing to show her the experi nient. ** It is rery 
troublesome fuid disagreeable to hare little girls, or li$> 
tie anybodies, or great anybodies, talking all the Ume 
we are busy preparing experiments.** 

'^ Busy and anxious too, von know» papa ; for some 
experiments are dangerous,^* said Harry. 

Lucy had learned, from what she had Just read, that 
sudden eraporation produces cold sufficient to freeaeiii 
a racuum, even when the outer air is much above the 
freezing point. A thermometer was near the airpump, 
and Lucy looked at it, as Harry desired she would. 
8he saw that the mercury stood at 65 degrees, and she 
felt that the room was warm. 

Her father placed under the receiver a large shallow 
saucer, filled with sulphuric acid, and in it a small eup 
of water, raised on a little stand, with a thermometer in 
it, as described in Conversations on Cfaymistry. 

He asked Lucy if she knew for what purpose the sul- 
phuric acid was put there. 

She MsAd that the book had told her that the use of 
the sulphuric acid was to attract antf absoilt what wait 
evaporated from the water before it is IrmBes; 

** And why should it be absorbed 1** said her father. 

" Because we want to freeze the water," said Lucy* 

** True ; but you have not explained to me why we 
desire that the sulphuric acid should absorb this vapour.** 

" Because, papa, that vapour fills up part of the vacu- 
um, and it must be taken away, and the sulphuric acid 
does this as it absorbs it.'* 

** She understands k,^ said Harry. " Now we may 

So on. Look, Lucy, at what happens — keep your eyes 
xed upon the water. ** 

She did so, and she soon saw litUe bubbles -a|^aring 
on its surface. 

** It is beginnfnj^ to do something,** said rile ; *' but it 
looks more as if it were going to boH than to freeze.** 

** You know,** said he, '^that before water een freeze 
it must appear to boiL** 
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''Yes, appear; I understand why you say appear. 
That was explained to me in the book. 

** Now it begins to freeie," said Harry, *' look at the 
little spikes of ice.** 

Lucy saw this, and said it was very curious ; but stiU 
she did not IooIk quite so much surprised and pleased 
as Harry had expected, because, as she said» she saw 
only such tiny spikes of ice. She had imagined that all 
the remaining water in the cup would have been turned 
at once into a soHd lump. 

Harry had talked to her about pineapple ice, and 
Tarieus other kinds of ice, which were so pleasant to 
eat in hot weaiher, and which he boasted that the air- 
pump was BO useful in assisting people to make ; but 
from the tiny spikes she had seen, she could scarcely 
conceive that a sufficient quantity could be made for 
this good purpose. Harry asked his mother if she 
would give them some cream and some sweetmeat, to 
make sweet ice-eream ; he wished exceedingly to show 
Lucy that it really eouki be done in the airpunip. I'heir 
kind mother provided them with all that Harry desired ; 
but she dotted that they would be able to succeed, as 
it was difficult even to freeate water. Harry was deter- 
mined to try, for he had heard that it was a common 
practice in London to make use of an airpump in ma* 
khig ice-«ream. His fatlMsr warned him that he was 
mistaken, but that he might try, and that he would then 
find out what his mistake had been. 

Harry put the cream into a small teacup, and Lucy 
mixed with it their raspberry jelly* They put the tea- 
'cup into a lai|rer cup filled with water, and this they 
placed on a little stand, which rested on a saucer filled 
with sulphuric acid, within the gtess bell of the air- 
pump. It ha^^ned, as it too often happens to young ex^ 
perimenters, and to old ones also, that their experiments 
did not succeed. They could not ireeae the cream. 

They tried to console themselves hy eating the cream 
and sweetmeat. This was, however, but an imperfect 
consolation to Harry, llie honour of the airpui^ 
and his own were at stake, and he recurred to the sub- 
ject immediately. 

^ I suppose my mistake was in puttinff the cream and 
sweetmeat into the airpunip. I was only told that the 
airpump was useful in making ice. How they make 
the ice-cream with it I cannot guess,** said Harry. 
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** I «an tell you that,*^ said Lucy, ^ * for I once saw the 
housekeeper make raspberry ice-oream.'* *- 

'* Hate you f* said Harry ^ >' and how did she do H T' 
' *' She put some cream and sweetmeat into a tin cyl- 
inder : tin I believe it was, or pewter. And this she sur- 
rounded with a great deal of pounded ioe and salt* Then 
she kept turning and turning the cylinder round, with the 
cream in it, till at last it was all frozen." ' 

'^ i>h ! oh t^ said Harry, ** then now I see how it Is. 
The airpunip produces ice enough to freese the cream* 
That must be the way it is useM.'* 

** But how can it produce it in such quaatitiea aa 
would be necessaiy ! It woaM be a year, at the rate 1 
saw it going on with a litUe* cupful of water,** said 
Lucy. 

Harry acknowledged this, and they appealed to tiieir 
father. 

He told them that, for this purpose, much larger aii- 
pumps than they had ever seen would be neoessary. 
That consequently a greater vacuum was pBodu€ed,«nd 
more water frozen. . 

' ^Then it is true, Lucy, you see* the airpump does 
make the ice that makes the ice-cream, and it is used 
for this purpose in London. Is not it, papa V* 

^Not in London,'* answered their ^ther; '^itis loo 
erpensive a process to be of mnch advantage in this 
country ; but I brieve it has been found useful in In- 
dia." 

** tn India! There, Lucy, 3^011 aee how useful it island 
how far its fiime goes," said Harry. - 

** Did they really send an aii|>ump made in £nglaiid 
to India for this purpose f" 

**• Yes," said her lather. *' And when we go Jko Loo- 
don, 1 will show you Mr. Carey's ajmaraipis tot makiMr 
ice." 

** Oh ! thank you, lather; and I shall really see it made, 
not in littite spikes, but in quantities," said Lucy* 

** Now, Lucy, you will acknowledge," said Jfanrjr, 
^ that the airpump is useful for common purposes." 

** I wiU ; I do," said Lucy. 

'* And you will have much more to acknowledge an 
this subject by^and-by," saidr her father ; ** you wiH 
See other purposes for comm<m life to which it is ap- 
plied." 

*' Oh ! what, father ?" eiied Hany. 
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' ^ That I will imH tell ymi now, Httny. 

tn the evening, before tettHiine, Harry and Lneyplay- 
ed at spillikens, and afterward a game of chess, hi which 
Marry was beaten ; because he was thinking of Some- 
thing he was goin^ to tell Lucy about the steanKengine, 
and he missed seeing a rogue of a knight that had f^ 
»o close to his king that he could not stir without being 
checkmated* 

** Now for the steam-engine, which you promised to 
explain to me,*' said Lucy. 

Harry was afraid that he could not, and, tumihg to his 
father, asked him to explain it. But his father desired 
Uiat he would first try what he could do. 

" This will be of service to you, Harrv, ibr ywi Will 
be then certain whether you comprehend it yourself or 
hot. People are never sure they understana any thing 
berfectly tiH they have explained it to another. If Lucy 
IS puzzled I will help you out of your difficulty, what^ 
ever it may foe.'* 

Hany sadd be would try, and began With these 
words : — 

** In the first place, a steam*engine is a machine — '* 
There he stepped, and began again with, 

'* In the 6rst place, Lucy, you must know, that tfte 
machine called asteam-en^ne was invented'-^" He stop- 
ped short again, and a thira time he attempted it, but he 
Aesitated, and blushed, and turning again to his father, 
he said, '^ I cannot explain it before you, father. I am 
to anxious. It is very odd. I am not the least afraid 
of you, you know; but I feel so ashamed and anxious: 
I think 1 should do it a great deal better if you were not 
by." 

*^ Very well,^ said his father, laughing ; ** then either 
you or I must go out of the room, it seems. Luckily 
ibr you, I am just going into the next room. Is that far 
enough off? though the folding-doors are open, I assure 
you f shall not hear you.*' 

" That will do perfectly," said Harry. 

*' But what will you do about mamma ? She must 
stay to make tea," said Lucy. *' Look, here is the urn 
Commg in. Had not you better come out into the hall 
with me, Harry ?" 

*' No, no," said Harry, " I do not mind mamma ; and, 
now I thinJL of it, I want the urn. Lucy, look at the 
steam coming from the top of that urn ; do you recollect, 
I 17 
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a great while ago, my faiher^s holding a cold plate oret 
the ateam coming from the urn 1" 

*^ Yea,'* Lucy said, ahe remembered it well, though it 
'waa a great while ago. She remembered that the cold 
of the plate had turned the ateam into water again, con* 
denaed it. She recollected the drops on the plate^ 
which alterward ran into each other, anddown into little 
streams, when the plate was sloped- 

"Y^" int«Tru{ited Harry, "you have recollecte4 
enough of that ; you are clear then that cold can con- 
dense ateam, that is, can turn it back again into wsAeiJ** 

" Perfectly clear,*' said Lucy. 

" Now recollect another thmg," aaid Harry ; ** which 
took up most room, the steam when it was steam, or 
when it was turned into water V 

** It took up much the most room when it was steam," 
aaid Lucy. ^ I am sure, that cloud of steam which you 
see rising from the tearum, and which takes up so much 
room in the air, might, if you held a cold plate over it 
this minute, be condensed into a few drops, which would 
not half fill a teaspoon." 

' "Veiy. true," said Harry; "now do not think any 
more about that : but do you recollect our talking, a 
preat while aeo, about the teakettle's boiling over, as it 
la called ; and do you remember my saying, that if the 
top of the teakettle was screwed down tight, and if the 
spout waa stopped, so that no steam could get out, that 
I thought the teakettle would hurst 1" 

" I remember it all," said Lucy ; " and papa said srou 
were very right ; and I remember afterward the burstioff 
and exi^oding of my chestnuts; and the story papa told 
us of his pouring hot lead into the damp elder to make 
a pencil ; and the fact* I read about the bursting of a lit- 
tle hollow brass ball, in which there was water, that 
turned to steam, and which caused an explosion that 
blew a whole foundry to pieces." 

" Then you have some idea of the power of steam 
when it expands," said Harry. 

" To be sure I have," said Lucy ; " I know it is terri- 
bly great, bursting and killing people, and tearing away I 
How frightened I should have been, if I had been papa 
when he was a little boy, when the lead bounced up to 

* Scientific Diftlogu^. 
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the tof» of the ceiltnf . I am sure I was frif hteiied 
enough when my own horsechestnuts bouBced.*' 

*' BiH if this terribly great power,*' said Harry, '* is 
carefully used, and cleverly used, it will do, as you shall 
Bee, the most surprising and the most useful things ; it 
would raise water as high as the house, and higher, from 
the bottom of the deepest mine : it could raise the 
weight of this room, and all that is in it, as high as the 
top of the highest tree, and higher.'^ 

"Oh, brother! brother !" said Lucy. 

" It is quite true ; it can do more in an hour than two 
hundred horses and fourteen hundred men. It can drag 
loaded wagons fiill of coal, such as you have seen 
going step by step, the horses puUing hard — It can pull 
these wagons up as easily as i can pull your little eart.** 

** My ctear brother, how can 1 believe it t" said Loey. 

" It can drive across the sea, against the power of the 
wind and tide, a great ship, with all the people in it, 
and all their horses and carriages, and all that they 
have in the world.'* 

"Is it reaUy possible r* said Lucy. "I have heard 
people talking of steamboats, and of the woriiiiig of 
steam-engines ; and I remember papa's asking a gentle^ 
man who was here the other day, whether his steam* 
engine was a hundred horse power. But I never knew 
how this was, nor eould 1 conceive that steam could do 
fldl this by itself. Only steam like that t" said she, fix- 
ing her eyes upon the steam that still came from the 
tea-urn. 

" Yes, only steam like that,** repeated Harry. " Think 
what we men can make it do at our bidding." 

^ Really and truly, Harry,** said Luc^, " it does more 
at men^s bidding than any of the genii in the Arabian 
Tales, more than any of the slaves of A'laddin*s lamp, 
for the hardest working of them eould only be made to 
cany one house.** 

**yery true, indeed,** said Harry, and for once he was 
pleased with an allusion. 

"But,** cofitinued Lucy, "1 should be very much 
afraid of its doing some great mischief some day, like the 
African magician. Do you remember !** 

" But, my dear,** interrupted Harry, " do not tell me 
any thing more about the African magician.** 

" Only this one thing, Harry ; if you would let me get 
jt out of my head I sfinild attc^ so much better.*' 

12 
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^ No, tny deat Lucy. Is it not very hard ujpon me 
that you are to say every thing that monies into your 
head, and that puts out of mine aU that I want to re- 
member about the steam-engine for you V 

'* I beg your pardon,*' said Lucy, ** I will not say a 
word more of the African magician. Go on.** 

But poor Harry could not go on immediately. ^ Where 
was 1 V* said he to himself* '* What was I gemg to 
say r* As he spoke, he rubbed his forehead first, and 
then ran his fingers through his hair from the roots up- 
wards, till it was all poshed up, and stood erect, '* like 
qoills upon the fretful porcupine.'* 

^' Now I recoUect what I was going to say,** eried 
Harry. ^ Look at the tea-urn, Lucy. Ak! b«it now it 
is too late ; there is not steam enough**it is not stvQQg 
enough to do what I wanted you to see. But ai first, 
when the water was boiling, and the steam nnhing out 
at the top, yott might have seen it pushing Up t£s lid 
of the urn till the steam got out, then the lid fell, and 
iay still till more steam was formed, and pushed it up 
again. I wish you had seen it going up and down.** 

^' I have often eeen it,** said Lucy, *' and watched it 
moving* because sometimes I was afraid the top would 
be quite lifted up, and blown off.** 

** And so it would,** said Harry, '* if it were net for 
these little holes, loc^ here, through which the steam 
escapes, and which were/ made on purpose to let it es- 
cape, without blowing off the top, or doing any miSi- 
chief.*' 

**That i» very prudent; I am glad the holes are 
there," said Lucy. 

^* Bat suppose they were not there,** said Harry, *^ and 
the top lelt loose as it is now. If the water boiled 
teeUf as people say, if a great deal of steam came rush- 
ing up, and pushing oat through this fdace where the 
top goes on, you know the top would be lifted U|v 
And suppose 1 lay on the top this weijrht,** continued 
he, taking up from the table a email weight which was 
nsed for keeping down papers ; " and silppose I put a 
lamp under the urn so as to keep the water boiling, and 
sending up fresh steam, what do you think would hap- 
pen then?** 

" I am not sure,** said Lucy. '^ It would either bayst 
the am, or lift up the top with that weight upon it It 
wouM, I am 8iira> liftup the top and weight, becaiiae 
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that would be the easiest way for the steam to get 
out." 

** To be sure. It would require much less force," 
said Harry, '* to lift this little weight than to burst the 
urn. The expansive force of steam, you know, I told 
you, would lift the house. Now suppose that, instead 
of that urn, with a little lamp under it, there was a great 
£re, as large as a kitchen fire and larger, and a great 
iron boiler, as large as the boiler you have seen in the 
kitchen and larger, with water boiling in it ; and over 
the mouth of that boiler suppose we put a cylinder like 
the body of a pump, as large as that in the yard, and 
elosed well round at the place where it is put in, so that 
the steam of the boiling water can get out no way but 
up the cylinder.'' 

" Then," said Lucy, " how the" steam would rush up 
through the valve in the piston ! What a clotnl of steam 
would come out at the top !" 

** Stay, stay, Lucy ; I was going to have told you that 
in this piston there is to be no valve, it is to be a tight 
stopper. Now suppose, before I let the steam in, that 
I have the piston down at the bottom of tlie pump." 

" Why then, before you let in the fsteam, you must 
put a great weight to keep the piston down, or it would 
be thrown up to the ceiling, as the lead in papa's pencil- 
case was." 

"And I believe," said Harry, "your great weight 
would be thrown through the ceiling, and would break it 
to pieces. Consider, my dear, if the small quantity of 
water that was in papa's elder pencil-case could, when 
turned into steam, force the lead up to the ceiling, and 
if the small quantity of water that was left in the little 
brass ball could burst and blow up a whole foundry, 
such a quantity of steam as this would be able to lift up 
and blow up this room, and all that is in it," 

" But if that is your only way of lifting ^at weights, 
and of lifting the house, I do not see how it can be use- 
ful." 

" Patience, Lucy. Suppose that we know beforehand 
the weight of whatever we wish to lift, we can calcu- 
late, and lessen the fire, and lessen the steam, till it is 
Just enough, and no more than enough, to lift the weight 
gently up, to whatever height we please — suppose now 
to the top of the pump. Then you do no mischief, 

you see." 

17* 



ft96 HABJIY ANP LUCr. 

: *^ Very Widl/* said Lucy. ** if you can cakvlate exact- 
ly, and make no mistake. That is very nice.^ 

^ B«t 'DOW suppose you want to do this more than 
once; to h£t several weights, one after another— could 
3rou do it % You have the piston and the weight up at the 
top, and the steam in the cylinder of the pump. ^ 

'' I do not know,** said Lucy ; *' for I dare not take the 
wekht off the piston. I dare not touch it.^ 

^I would not advise you to touch it, indeed,** said 
Hanj. 

^ Then what can I do t*' said Lucy. 

" Think," said Hany. 

'* But the idea of the steam goixi^ on, cominx up 
through the pump, frightens me. 1 will tell you what I 
would do ; 1 would put out the fire directly, throw water 
upon it.*' 

'' Very well thought, of,*' said Harry, *' but then there 
is steam in the boiler.** 

^* I would throw water into that if I could, but I can- 
not get st it. I would throw cold water all ov,er the 
outside, and that would cool the steam.** 

" But still there would be the steam in the. body of 
the pumpi** said Harry. 

'* And I cannot throw water into it because of the 
stopper,*' said Lucy. " Well, I will throw cold water 
over it, all down the sides, and over the piston at tpp, 
and cool it, and make it as cold as the plate papa held 
over th« urn, and colder; then it would condense the 
steam within, and turn it into a very small quantity of 
water.** 

** Then what would happen 1** said Harry. 

*' The piston would fall down — there would be noth- 
ing to hold it up. The steam would be all gone." 

'' And what would there be, or would there be any 
thingin the place of the steam 1'* asked Harry. 

''There would be nothing but a little water; there 
would be a vacuum, all but those drops of water,'* said 
Lucy. 

** Very well, indeed,*' said Harry. " Now vou have 
the piston down, how will you raise it again f I want 
to have another weight brought up." 

"Theii^ you know,! must light the fire, and boil the 
water again,*' said Lucy. 

** Ay, and wait till the cylinder is heated too ; for, 
till that is heated, it will condense the steam," said 
Harry. 
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^Certainly/' Baid Lucy, **you muftl wait till u ia 
fcot." 

**Bat it would be very inconvenient^'' said Harry, 
*' to wait while you light the fire, and boil the water, 
and ao on. Cannot you find any better way of oon- 
densinc^ the steam, without putting out the fire every 
timer' 

Lucy thought for a few momeBta, and answered, 
*^ Perhaps, without putting out the fire, it would do as 
well if I could but let cold water into the boiler^ and 
into the cylinder of the pump.** 

'* But why into the boiler," said Harry» 
' ** Because the fresh steam would come up continually 
if I did not prevent it," said Lucy. 

" But supipose," said Harry, " you have condensed the 
steam in the cylinder, and you only want the vacuum 
for an instant or two, just to let the pistoin fall ; and 
suppose that for that httle time the steam fiom the 
boiler could be prevented from coffling in ; I need not 
tell you how, but it can." 

*' Then I need not put out the fire, but I may eon- 
dense the steam in the cylinder," said Lucy ; '* that will 
be much more convenient, because afterward the steam 
will be ready to be let in again, under the bottom of the 
piston, if you want another weight to be sent up. But 
still I do not know how to get the cold water into the 
body of the pump, I mean into the cylinder, U> condense 
the steam." 

** The steam," said Harry, '' is let off into a separate 
vessel, called, from its use, a condenser. This vessel is 
surrounded by cold water, so that the steam is eooh 
densed as soon as it comes into it." 
*' And is this all the steam-engine T" said Lney. 
*^ No, my dear Lucy, it is only the general principle. 
I cannot explain aU to you, I should only puzzle you. 
There are difierent sorts of steam-engines. In that in* 
vented by Mr. Watt, the expansive force of the steam is 
used in different degrees, to raise the piston, and to 
tone it down." 

^ I did not know that the steam was eveir let in above 
tiie ptsum,"' said Lucy. 

'' Yes, it is. I did not tell you that at first, lest I 
ikcwld puzsle you, and I will now tell you exactly how 
it is done. And there is a great deal more to be ej&r 
plained, about the wajrs of making Iha tftain-^iigiM 
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vaiBe w^ighto, 6r water, or work machinery, in different 
directions. Ours was but an awkward way of raising 
weights, by putting them on the top of the piston. 
Suppose I want to raise water from a pond* you must 
put a beam out from the top of the piston, like a scale- 
beam, and with this yon might work the piston of a 
pump fastened at the other end of this beam/' 

*• Very convenient J" said Lucy, ** and very simple.'* 

** There are a greitt many other contrivances," said 
ifarry, ^ and ways of making it turn wheels, and puU 
and push side wise, or in any direction in which you 
want to have worii done, or force applied ; but I should 
tire and pnzale you to death if I were to tell you all at 
once. Papa took several days to explain to me the parr 
allel motion, and the fly-wheel, and the sun and planet 
motion, and the eccentric.'* 

'* Oh, my dear brother !" cried Lucy, stopping her 
ears, ** this would puzzle me to death indeed." 

" Therefore, my dear, I tell you, I will not say one 
word about any of these things to-day, but I will leave 
your head quite dear, as 1 hope it is, in the general prin- 
ciple, as papa c^ls it. And here he comes with his let- 
t^ in his hand.** 

** Mamma is beginning to pour out tea," said Lucy, 
** let us go to her.'* 

** Stay one minute, Lucy," said Harry. " Nowjpray, 
When you are called upon to explain to papa, be qmte 
steady. Do not be a coward, and fancy that you do not 
know what you do. And do not be too quick neither. 
Above all, do not go the least beyond what you really 
know. Do not put in any of your ' IVs like tku^^ or ' Iv$ 
like thcUJ* When you have no more to say, stop." 

'* I #111," said Lucy. " I will not say one word more 
than is necessary, nor make one allusion or quotation. 
I wiilbiB like your own dear Menelaus : I'll say no more 
than just the thing I ought*' 



" Now, papa, will you ask Lucy to explain to you 
what she knows of the principle of the steam-engme," 
said Harry, walking up with her to the tea-table, with a 
composed countenance. 

** First, Harry," said his father, '*! must ask your 
mother to read this letter for me, and I have a great 
deal to say to her about U." 
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Hanrv B«t down with a resigned look, and swallowed 
tea, and ate lH«ad and butter, without hearing one word 
of what was going on, till at last his father turned to 
Lacy, and said, ^ Now, my dear, I am ready for you and 
the steam-engine." 

Luey, who had been listening to the letter, declared 
she was afraid that the whole of the steam-engine had 
gone out of her head. 

1b astonishment Harry stared at her, and, in a ton^ of 
indignation, exclaimed, ** Is it possible, Lucy V* 

^ Stay, do not frighten, me,** said Lucy, '* and perhaps 
I may get it back again." 

She did»and she recollected all Harry had said to her; 
she distinctly said '' no more than just the thing she 
onght." Her father was doubly pleased by the clear- 
ness with which she made her explanation, bcca asc it 
showed that Harry had understood well what had rbeen 
taught him. 

'* I promise you both," said he, " that, the iarst time I 
have an opportunity, 1 will show you a tteam-engiae.^ 

Harry was delighted with this {womiae^ and Luey 
clapped her hands, and added, *' 1 know»Harr|r» that the 
opportunity will come soon." 

Harry was going to ask her how she knew thia; but 
his attention was taken off by his father^ obeenring to 
him that he had done well to refrain from descnbiog 
to his sister any of the lesser parts of the BMhehiaary. 

Lucy said, " It was not at all difficult to me^ papa, ibf 
he brought me up to the steam«engine by degrees, and 
I was quite surprised when I found I was at it. I did 
not know what he was about when he began with your 
cold plate, and the tea-urn, and the expaneive force of 
the steam, and the condensing the water ; but I saw 
plainly afterward, when I found out where I was. It 
was just like his way of leading me blindfold on the 
gravel-walk, and taking me to this place and Uuit ; and 
1 do not know where I am, or where he is leading me, 
till he takes the bandage off my eyes, then I am quite 
surprised at what I see before me." 

" Ha ! ha ! Lucy, I thought you eonld not get through 
without an allusion," said Harry. But be was well 
enough pleased with this. His spirits were so much 
raised by this commendation, and by the pramise of 
seeing a steam-engine, and a steamboat, and tr^ Lucy*s 
success and his own, that he eoulduot reftain froiD sayw 
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ing a little more than just the thing he ought He 
woaM now go on to tell her the names of the first, 
second, third, and fourth inventors and improvers of the 
steam-engine. But he was fortunately stopped hy his 
father^s getting up to look for a book, in which, he said, 
he could find a poetic description of the wonders per- 
formed by the expansive force of steam. 

*' Oh, 1 know that book/* said Lucy ; ** it is the same, 
Harry, in which there are the lines on the baiometer 
and airpump.** 

''The description of the steam-engine,'' said their 
fatlier, '' begins by doing honour due to him who 

<* * Bade with cold streams the quick expansion stop, 
And sunk the immense of vapour to a drop.' 

Who w«s that, Lucy r . 

- '**The inventor of the steam-engine, the manwlio first 
thought of throwing cold water upon it to condense the 
Steam,** said Lucy. 

**■ Salary, or the Marquis of Worcester, I do not know 
Whieht** said Hacry. ''You know, father, there have 
bten t^ftaay disputes for the honour of this great inven- 
tion." 

*' Yes, but let these rest for the present, Hany,** said 
his father. *' Savary is the person alluded to m these 
lines-" 

** Do goon reading, papa,'* said Lucy. *' I like those 
fines so much." 

Her father continued :-* 

** * Pressed by the ponderous air, the piston ftdfa^ 
Resistless sliding through its iron walls, 
Quick noves the balanced beam, of giant birth, 
Wields its large limbs, and, nodding, shakes the earth ; 
The giant power, from earth's remotest caves. 
Lifts with strong arm her dark, reluctant waves, 
Each cavemed rock and hidden depth ezplorea. 
Drags her dark coals, and diga her shiqing ores,' " 

** Yes, I understand," said Lucy ; " that describes the 
steam-engine, bringing up water from the bottom of 
mines, ami dragging the coal- wagons, as Harry told 
mq it cQuld**' 

tier father went on reading :-— 

'^ * Jie)i| in ttlose.cell$ of ribbed oak confined, 
.iGraW after gale be crowds the struggling wind, 
^Th' imprisoned ^torms throqgh brazen noi^ls roar, 
^an tbe white flame, ttad fiise the sptridsig on.'" 
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'^The great ballowi ia forfcs and fiwDdrieB, vhich 
are moveoby theBteam-engine," said Harry. "I never 
riioiM have thought tlwy could bave roar«d sa well in 
poetry. Pray go oa, papa." 

"' Here hiph iii nu \\is miog «t«in he pouK 

To clBy-buili I i.^rims, ind to lead-lined loiren ) 
Fresb ihriiu^li i ^liDUBuid pipes [he wann diatita, 

These thevnp' rnLllsKHie, wilh inebnale wbiili 

Whoec liiiil)'l<'t<ili the goJden bBcieata srind, 
Feast withuul Ijlinjd, and nouri^ hninan-kiDd.' ' 

" Do you understand, Lucy 1" aaid Harry. " I forget, 
my dear, whether 1 tolid you, that the BteaiB-cngmv 
keeps cornmills and all sorts of mills going." 

Lucy nodded. " Do not let us interrupt papa ; I will 
tell when I do not understand," said Lucy, ** but 1 an- 
derstand all as far as he has gone." ' ' 

" ' Now hia haid haoda on Mona'a itfl«< enfl, 
BoMond in rock, her azure orea ureal ; 
With iron li|H the rqiid rallera aeizs 
The Jenrtheaing ban. in Iheir eipanaion squeeze ; 
DaacaDUng icrewi, witb pgnderoua Ily-wheels wennA 
ThelawDjplatea, thenevt medaJLiona round, 
Harddiea of tteel the cupreoua ciitlea crsmp. 
And with qaiek &11 Ids maaar bunmera atunp 
The harp, the lily, and the kon ioin. 
And George and BiilAin guaid tita eteilmg coia' " 

" Lucy, I am sure you cannot understand this,* said 

''No, 1 was jRst going to say so, Harry; J waited 
only till papa came to a full stop. But 1 know that 
Mona means An^lesea." 

Her father said teat she was right ; that the azu^ 
ores allude to coiq>er mines in the Isle of Anglesea, or 
Hona, whid) are worked by the steam-engine. Ctpre- 
oiM means o/ copper, and the ores of copper being bluish, 
the poet calls them "Hona's " -- 



pence, then cutting those plates into circular forms, and 
stamping them with the anna of Inland, France, and 
England, the harp, the lily, and the lion. All which is 
done by machinery, wiUiout Uie hands of men, and that 
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ttUBchinety is k«|^ M wotk by the motion and power of 
It steam-engine. 

Hanrjr looked trhmplMait while fab father spoke ^ 
these wonders performed by stean. Lney coiidd aol 
conceive how it could do all this. Her father repeated 
his promise, thai whenever he had an opportonfity he 
would shaw her how it is done ; and liUcy Whispered 
again to Harry, *' Very soon, too, perhaps.'^ 

^ Is there no more, ftither! Is there nothing about 
the steamboat V* asked Harry. 

*' There is,** said his !kther ; '* aiid it is emions thai 
these lines were written several years before steam- 
Imte had been breught into use ; a^d at a time when it 
was scaiiceiy believed by any bilt a few courageously 
ingenious persons, thsCt the steam-en^ne could ever be 
tttocessfiiUy or safely employed in dnving forward yen* 
sels on the water. This prophecy, at the time it was 
made, most people thought merely poetical ; and instead 
of expecting that it would be soon accomphshed, it was 
thought that it would never be effected : — 

** * Soon shall thy am, miconqiiered eteam ! afar 
Drag the alow barge, of drive the rapid car/ ** 

*' The slow barge now goes as fast aa yon ^ease,** said 
Harry. " The r^id car is to come ; and I aare say that 
will be accomplished soon, papa, do not you think it 
willt And oh, father, read this; here is something 
about a flying chaitot which we did not hear :-— 

' ** *Sf ^^ wi^e-waviiig winds expanded bear 

The flying chariot through the fields of air.* " 

flie father had purposely oimtted to read theses, and 
prudently dechned giving lus opinion. 

Harry became silent and thoughtful for some minutes, 
bat occupied himself with buniing a lump of sugar, 
whose atnber drops, as fast as they fell and cooied, he 
put into Lucy's mouth. And when Uie siigs^r basin 
was taken from him, he found new recreation for his 
fingers and thoughts in his mother's tambour needle, 
whidi he pushed aad pidled up and down, through silk 
and through paper, till she took that from his hand, and 
then he had no resource but to lean with both his elbows 
on her ft>ame, andto watch her plying the needle. Lucy 
whispered from time to time — 

« Will not you come and phiy at * Traoslkrs' with me t" 
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But in vain she twitched his elbow, it remakied fixed* 

"My mother^s work is like a chain,'* said Harry; 
" link within link — ^loop within loop." 

** Yes,*' said Lucy, 'Mt is called chaiB-etitch.'* 

He watched the lengthening chain, which, with ih^ 
quick noise of successuil pricks, advanced towards him, 
iorming a line from one end .of the frame to jlhe other^ 
which was accomplished in two minutes, counted by the 
watch. Then scaUops and leaves, pointed and round* 
grew under her hand. Nothing too difficult for the dex- 
terous hooked needle. 

** It goes on so easily,*' said Harry, " it seems to do 
it of itself." 

** And do you thiidc yon could do it, Harry, as mam- 
ma does 1 Mamma, pray let him have the needle and 
try." 

Harry had little doubt that he should succeed, if ha 
might be allowed to try, hecasse he had most carefully 
observed all his motiier did; be had watched her hand 
under the frame, and had seen, as he said, how, by a 
little quick motion, she hvaag the cotton or silk, which- 
ever it was, over the hook of the needle, and then pidled 
both un together trough the muslin, exactly tlurough 
the miadle of the last link, and then dragged on a new 
lodpj with a little twitch and twist ; aiMl down again 
with the needle. 

'* Well observed, and accurately described, I grant," 
43aid his mother ; *' you are perfect in the theory, but 
now for the practice." 

She put the tambour-needle into his hand, the feeling 
of which he liked particularly, because its ivory handle 
was as large as a penoil-4»se, and something fit for a 
man to hold. 

*'' Now we diall see how the man will work tambour- 
work," said Lucy. *' Ay, down goes the needle, pop 
through the muslin, easily enough; but now get it up 
iigain, and the silk with it, if you please and can." 

Harry turned the ivory huidle to this side aivl to that, 
and leaned it this way and that way, and twisted and 
double-twisted the silk on the hook beneath; and 
twitched, and plucked, and pulled in vain, and eame to 
^ Pooh !" and ^ Pehaw r and *M>o not look at me, pray. 
I cannot do it if you look at me." 
^'Nor if we do fiot look at you," said Lucy. 

" I have done it !" said he. dragging vp the needle by 

18 
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main force, tad mridng a hole in the muslin through 
which he hauled it. 

" Oh, Harry ! what a hole I" 

*' I do not know how it happened,'* said Harry, ** but 
the needle is up at any rate, and the loop with it ; and I 
have one link of the ehain, what you call one stitch, 
and now for the next, which you see I will do better.** 

He tried again, but the hole made it impossible; ho 
pulled out his first, his only stitch, and tried again in a 
iVesh corner. Nothing ever did try his patience, or, as 
he thought, nothing ever did try human patience so 
much. But, by takmg thought, he did get the needle 
and the loop safe through this time without tearing the 
muslin. He persevered, and in a quarter of an hour 
had really worked a quarter of an inch of chain, aU 
crooked, dragged out, short and long links of various 
sizes. Sad ohsan-stitch, as Luey called it, but still she 
could not deny that lie had doue it. His fingers were 
so hot that he spread them out to cool, and groaned, and 
took breath, as his father said a coal-porter might do, 
after setting down the heaviest load. 

His father next took the needle in hand, with a theory 
as perfect, with somewhat more diffidence, but with 
little better success. There was a knack in it, which 
could be learned only by practice* But the gentlemen 
talked very learnedly to each other about it, and agreed 
that their perfect theory had helped, would help, or 
should have helped them, very much. 

" But how wonderfully quickly my mother does it," 
said Harry. ** Do it again, mamma, pray. How can 
you go on so quickly with the work ?" 

" You think I go on quickly," said his mother, " but 
all that I could do in a day could be done by a machine, 
Harry, in an hour. And by what machine, do you 
think ? By your dear steam-engine ! This is a use fpr 
it of which you neyer thought." 

" Is it possible ?" cried Harry. 

" Can these ifis and ouis, and all this delicate work, 
and these pointed leaves, be all done by a steam-en- 
gine r' said Lucy. 

'* A huge steam-engine !" said Harry. 

" Mamma, how I should like to see it at work, doing 
the tambour- work " said Lucy. 

" Perhaps I shall be able to show it to you, my deaf," 
said their father. 
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"' *' And 80611,^ whispered Lucjr to her hrotherp 

** What can you mean V said Harry. ** I heard you 
say, and soon, over and over again." 

*' My dear, did not you hear the letter, and all papa 
and mamma were saying about it V* said Lucy. 

" Not I," said Harry. 

** You were sitting at the tea-table aU the time, beside 
me,** said Lucy; 

•* Very likely," said Harry; "1 did not hear a word 
that was said." 

** What could you be tlunking oft" said Lacy. 

*« 1 do not know," answered Harry. ** Of a bell-crank, 
I believe. When 1 saw mamma pull the bell-cord, I 
thought I would show you the bell-crank in the passaige 
to-morrow, and explain by that the cnadk motion in the 
steam-engine," 

'* How full your head must be of this steam-engine," 
said Lucy. 

** A nd of you, Lucy, my dear ; I was-thinkiiig of some- 
thing to show to you." 

" 'ITiarik you," said Lucy ; " then I will now tell you 
all that 1 heard, that you did not hear. The letter was 
papa's answer to Sir Something Somebody, the man, 
the gentleman, husband to the lady who told of -the 
shipwreck, when she called here the morning that I 
spotted my gown with the dirty water from the pump 
and pond." 

**But never mind that now," said Harry; ^get on, 
my dear, I want to hear what is to come." 

** Papa's letter was to thank that gentleman for the 
trouble he has taken in looking for a house somewhere, 
a freat way ofT, by the seashore." 

** And why did papa thank him tot that 1" said Harry. 

'* My dear Harry, you are so slow in understanding," 
said Lucy. ** The house is to be for papa and mamma ; 
and if there is but room enough in it for us, we are to 
go with them." 

** You do not say so," cried Harry, starting upright 
with joy. 

''I do say so. I he»rd it with these ears, and very 
good ears they are," said Lucy ; ** and papa told me I 
might hear. His letter said, towards the end of it, *I 
)io[)e there may be two little rooms for Harry and Lucy, 
their motherland I wish to haye them with us.' " 

** How kind ! Oh ! any sort of little rooms— any litUe 
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dens wouM do,** mid Harry. ** I eoidd 8leq> ia a dnnrer 
-^in a miuhell ! Could not you, Lucy !** 

''To be sure," said Lucy. ''But if they cannot ia 
say way ibid room for as, we are to be left with my 
uncle.** 

" Ohr cried Harry, uttering some^ng like a groan, 
** I liope we ahall not be left with my uncle, though in 
general I like to be with him very much; but I never 
went a journey, a long joamey, and with papa and 
mamma! Lucy, think how delightful it would be! to 
see mountains, and go ap them with aiy portaU^ ba- 
vometer.** 

*' And lo be by the seaside,** said Lucy. " I never 
aaw the sea, aad I shall pick ap shells by the seashore 
•'-beautiliil sheUs and seaweed, and sea-urchins ; and 
we shall live in a cottage. Oh! think of Uving in a 
ooitager 

" And we shall see a steamboat, and a steam-engine,** 
cried Harry ; ^ now I understand it all. But remember, 
it is not certain yet that we are to ffo, Lucy. I will 
not think of it any more, lest we should be disappointed 
at hist.** 



•* Jov ! joy ! joy ! for you, Harry ; joy for both of us !** 
«fied Lucy. *'The great black tnink, and the little 
black trunk, and the seat-boxes, and the carpet4Nig, are 
coming down from the garret to mamma*s dressing- 
room. Packing up is beginning, and we are to go/* 

" We ! But are you certain, Lucy t How do you 
know?** said Harry; "I should not like to be disap- 
pointed, my dear.'** 

** Who would ?** said Lucy. " But no danger, my 
^ar Harry ; I heard the answer to papa's letter, and it 
says that there is room for us. Only, that one of us 
must be {>ut in a veiy little closet, which can just hc^d a 
bed and a chair.** 

^ I do not care how small it is if I can but be crammed 
into it,** cried Harry. 

" Nor do 1,** said Lacy; '' I ean sleep on a sofa, or 
anvwhere, so tiiat we may both go.** 

^* If we do not both .go there wiH be no joy,** said 
Rany. » 
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** But I tell you we shall both go. Mamma 8a3ra she 
can manage it. They are to set out the day after to- 
morrow, at six o*€lock in the morning. And I asked 
mamma,'* continued Lucy, ^ if I might pack up your 
things and mine to-day, in the little black trunk. She 
says I may If I can : only she is afraid 1 canntft do it 
well enough; but I think 1 can. Bring liiie directly, 
Harry, to the dressing-room, all the thuigsiyou want to 
take with you, and I will get aM mine in a minute." 

Presently two great heaps appeared on the dressing- 
room floor. 

'* There are all my goods,** said Harry, pointing to 
one heap. ** All these must go." 

** And here are mine ; I hope they will all go in,** said 
Lucy, looking doubtfully at the little black trunk which 
stood between them. 

Harry, pressing his hand down on Lucy's heap, ob- 
served, that ** they could be squeezed almost to nothing. 
Cram my things in any way," said he, " I do not care 
bow, so that they go — only make haste — I will go and 
finish my Latin lessons, and be back by the time you 
are ready to lock the trunk. Ram my things any way* 
my dear," repeated he, as he left the room. 

''Mamma is to see how the trunk is packed when it ia 
finished," said Lucy, ** and 1 must do it well." 

She packed, and packed, and squeezed, and crammed, 
and rammed, but in vain ; i^e could not get in above 
half of these things. 

Then she took out of the trunk all she had put in, and 
by her mother's advice began to sort her brother's and 
her own into two classes, of neeessaries and wm$ces4a-' 
ries. By this operation her brother's heap was dimin- 
ished above two thirds, and her own nearly half. When 
Harry returned, he was not at all contented with her ar- 
rangement ; and, to satisfy him, she gave up several of 
her books, and reduced her portion to exactly the same 
size as his. Harry left her to pack the trunk ; and this 
time, havinff listened to her mother's advice, to lay each 
thing, as she put it in, as flat as possible, and to leave 
no holes or hollows, she succeeded in putting in all 
things necessary. There was one luxury of her own 
which she much desired to carry. It was a pasteboard 
tray, that was made for hokling shells. She emptied 
out all its contents, that she might fill it with a new coU 
lection from the seashore. To her nreat satiafactioiii 

18* 
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there u>pe«red just room for it at the top^ in the arehed 
Kd of the truok. 

Her mother was called to see how easily it locked; 
and she examined the packing, and pronounced that it 
was as well done as could be expected from so youxig a 
packer. 8he ran to report her success to Harry, and to 
Bummoa him to see how nicely her shell-tray lay at the 
top of all the thin^, fittinf under the arched roof of the 
trunk. She met mm coming up stairs with a huge bookt 
as she thcwght, under his arm ; he asked eagerly if she 
had finished packing the trunk. 

*' Quite fitiifliied,'* said she ; *^ come and look at it, and 
you shall lock it yourself." 

Harry looked disappointed, and said that he was very 
sorry the trunk was <}uite full, because he had found 
something else to put m, which he wished particularly 
to carry with him, and his father had just told him that 
itmust not ^ loose in the carriage. 

** What is it t*^ said Lucy ; " fetch it ; if it is not yery 
large, perhaps I can squeexe it in.*' 

Harry, half ashamed to ask the question, said, ** Could 
you get in what I have here under my arm T' 

'' This immense quarto book^ Harry ! Impossible !*' 
etied Lacy. ^ It is as large as half the whole trunk.** 
** It is only a fadse book, my dear,'* said Harry. 
"False or tnie, that does not make it less,** saul Lucy. 
** But, as it opens,** said Harry, '' and has an almost 
empty inaide, it will hold a great quantity. It will take 
up scarcely any room in the trunk, only the thickness 
of its own sides, and they are of very Uiin wood cov- 
ered with paper. Do, my dear Lucv, try if you can get 
it in. It is a camera^obscura, which my uncle has just 
given to me*** 

** Indeed !** said Lucy. '' Well, my dear, I will try my 
very best." 

But, on opening the false hook, ahe observed that it 
was not nearl^r empty ; that there was some apparatus 
wtthinside of it, which took up a great deal of room. 
She saw especially a glass, wUch she was afraid would 
he broteen if she put any thing withinside. He urged 
her, however, to try. If 4 were packed with soft things, 
•uefa as her fro^s, all would be safe. ** If we can but 
earty the camera-obscura with us,** said be, ** when we 
get to any pretty country, and to the eottage by. the sea^ 
side> we^hall aet simh beauttfid tedsoapfis i» it, aud 
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the boMs awl thipe sailing. Oh ! do, Luoy, contnve tp 
carry it." 

** I will give vp my shell-tray,'* cried Lucy, *' and then 
I can make room for it perhaps.'' 

** There is a dear gocKi girl," said Harry. 

She ran, and he followed her to the trunk. He saw 
how moe|y the tray fitted, and he saw her take it out 
and put It quite away; he heard a little sigh as site 
locked the closet door upon it, after putting it out of 
sight. 

** Mr dear L«cy,^ said he, ** I cannot bear that you 
should give up your tray ; I dare say tou wish to carry 
that and your shells, as much as I wish for my camerar 
obseura.*' 

** Never mind,'* said Imcj* 

*' But I do mind, and the more because you do not»" 
said Harry. 

^ But I will teH you why you need not care so much, 
Harrv,** said Lucy ; *' I can make another tray of paste- 
board easily whm we get to our journey's end, and that 
will be time enough for my shells at the seashore; but 
you, Harry, eould not make a camera-obscura." 

^ Very true," said Harry ; *^ thank you. But you have 
all to unpack which you have packed so neatly." 

** Never mind," repeated Lucy, " if I can but get it in." 

*' You need not unpack to the bottom ; stop, my dear," 
said Harry. ** The camera-obscura is only about one 
third of the depth of the trunk." 

In it went, and there was a little spate at its ends and 
beyond its breadth, into which things could be cram*- 
med, and should be erammed, as Hariy observed, to 
keep it tight. The greatest trial of Lucy's patience was 
his standing by all the time she was repacking, advising 
idl the while, anid saying, as she put in each thingf ** That 
wiU not go there," or '' This would fit better," &c. Af- 
ter she had, to the best of h«r skiU, repacked the trunk* 
there remained on the floor a new jacket and trousers 
of Harry's. The jacket, too, was covered in front with 
mnumerabie hard, suguioaf*shaped buttons* which took 
up a terrible quantity of room, and which could not be 
comprsesed. Harry would have found an easy remedv> 
by leaving Jacket and trouseie and all behind. He 
fliought he eould do perfect well without them. So 
dkl not his mother; upon appeal to her, she decided that 
IkeyflMMtgo. WhatwaatohedoBAl Hanyfthovgh 
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it would ^ive Lucy a great deal of troable* thought h^ 
saw how it could be manaffed. 

" I do not mind th* trouble," said Lucy, " if I can suc- 
ceed at last ; but I think it is really downright impossi 
ble to get more into that trunk without breaking the 
hinges in squeezing it down." 

Harry suggested, that if Lucy would unpack the 
whole trunk, and put the camera-obscura at the bottom, 
perhaps she could get in more ; because his jacket, with 
Its hard buttons, might then lie at the top, as her tray 
had lain, under the curve of the top of the trunk ; by 
having the flat box uppermost, some of that space he 
thought was lost. 

Lucy was not quite clear that he was right ; but, how- 
ever, she, in a most obliging manner, began to unpack 
the trunk again, and said sl^ would try it his way. 

A\\^ of any affe, who have a good opinion of their own 
powers of packing, and who has not ? will give Lucy 
more credit for this than for all the rest. She gave up 
her own opinion, and repacked upon her brother's sug- 
gestion with as much zeal and alacrity as if it had been 
an idea of her own. We are happy to state that this 
time she succeeded in putting in what was required, 
camera-obscura, jacket, trousers, and all, to Harry's 
joy and admiration. 

Her mother was pleased. 

'* My dear little girl," said she, '^ I am glad to see, not 
only that you are good-natured to your brother, of that 
I did not doubt, but I am glad to perceive that you are 
good-humoured too. Go(^ temper is necessary, even 
to the most good-natured people. I have often seen 
good-natured people more ready to make great sacrifices 
than little ones for their friends ; but the little ones are 
most frequently wanted, especially from women, almost 
every day of their lives. And if they make these in a 
good-humoured, obliging maimer, as you, Lucy, did just 
now, they will be beloved, andj as far as they can, will 
make the friends they live with happy." 

*' Yes, mamma,V said Lucy, *' as you do. You came 
into my head when 1 was unpacking the trunk for Har- 
ry. I recollected your unpacking the great trunk one 
night at Coventry, when the maid was out, and you 
were tired to death ; and aunt Pienepoint wanted some* 
thing which she said was at the bottom of the trunk: 
and it was not them after alL Mamma, I x«coU9pt a» 
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«fter thi^ff : one da^, w!ien ym gave tip gong to War 
wick Castle, which I know you wished very much to 
see. Well, mamma, on thia journey which we are go- 
iBg to take, ycHi ahaU see, that if I have any triaU, I 
will be as good— I mean in proportion,^' said Lucy. 

Harry at Uiis moment returned to the room, with thw 
hygrometer and its register in his hand; he told Lucy 
thdt he thou|rht it wouid be useless for them to keep the 
register while they were travelling, as they should 
chsuige every day to different parts of England, and it 
was a rc^gister of the weather m one place that was re^ 
quired. Lucy was glad he bad found out that it would 
be useless : she was sure that it would have been im- 
possible for them to keep it while on their journey; 
and she felt relieved from a great responsibihty when 
Harry determined to leave it with their uncle till their 
retom. Lucy fiirther observed, that it would also be 
impossible, she feared, to so on regularly with Harry 
in bia course of scientific lessons, for which she was 
reaUy sorry, though the pleasures of travelling, she 
acknowledged, might make up for this interruption. 

^ Yes,'* said Harry, *' that is true ; we must give up 
our regular lessons till we oome back ; but, as papa has 
jost been telling me, it will do us both a great deal of 
good, and me in pvticular, to see new things.** 

^ Delightful !" said Lucy; ^ and thank you, pa^a, and 
thank you, mamma, for banking of such a pleasant way 
of doing us good." 



At six o*clock in the morning, Harry and Lucy were 
seated opposite to their father and mother in an open 
carriage; bags, books, parcels, nicely packed in, and 
Harry^s portable barometer snug beside him. '^ Drive 



on." 



The young travellers stood holding hf somethings no 
doabc, according to the ever-repeated and never-to-be- 
too-often-repeaied counsel. Tiiey looked from side to 
side as they passed, bidding good-by to each well 
known object, half sorry to leave home, yet glad to go 
on to something new. It was a fine morning, the sun 
ii»BiBg, the air fresh, and 

M Herb, tree, fruit, and flower, 

Qlafltering wiih dem/* 
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Their way led through a lane, the hedges on each side 
full of honeysuckles, with white and pink hind-weed 
straggling above, about, and underneath. The ground 
under the hedges was covered with wild flowers of 
many colours; abundance of that most delicate weed, 
if weed it should be called, which paints the banks with 
blue, well known to all the world by one name or other ; 
to the unlearned as speedwell, to tne learned as veronu 
ca ckanutdrys ; there was also abundance of that ereot 
plant, with its spire of crimson bells, spotted or plain, 
oy peasants foxglove^ by botanists digitalig called, val- 
ued by the old as a cure for the dropsy, and loved ki^ the 
young for the loud pop! pop! pop! which in skilful 
nands can be made by its flowers. Harry asked Lucy if 
ahe knew why the foxglove is called digitalis. 

** No," said Lucy, " why 1" 

** Because digUale is the Latin for a finger of a glorey** 
said Harry. 

'* And the shape of these bells is very like the finger 
of a glove," said Lucy ; '* but why foxglove 1 foxes do 
not wear gloves.'* 

Their father said that perhaps it might have been 
called so from growing in the haunts of foxes. 

When they came to the end of the lane, and the road 
opened to the view of freshly-mown meadows, and ex- 
tensive cornfields, Lucy exclaimed. 

** Look ! Look ! Harry, at the gossamer glittering in 
the sun, all over that field, as far as we can see. Do 
you see it waving up and down with every breath of 
wind. Pray, mamma, look at this immense cobweb net, 
all spangled with dew. Is it not beautiful, most beauti- 
|5b1, Harry V* . 

Harry answered, '' Yes ;*' but it was a yes uttered in a 
cold tone, which did not satisfy Lucy. Yet he iooked 
at the gossamer earnestly. But he was sdways more 
curious about the causes of whatever he saw, than pleas- 
ed by their appearance. While Lucy had been admiring 
the glittering, floating, waving net, Harry had been con- 
sidering how, or by what, this net was made. Lucy 
said, that in her favourite book of inseots,* and in other 
books, she had read something about gossamer. He 
begged s)he would tell him all she knew of it directly. 

And as fast as she could she told him, that all 

* X>ialogue8 on JBntomology. R^es'f Gydojiadia, 
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Bliimng threads are made by a very small insect, the 
garden spider, which, like other spiders, can throw- 
out from ks body a sort of glutinous substance, which 
hardens in the air. Some say that the spider leaves th^ 
threads behind him, as he darts through the air in search 
of food. Others say that he has the power of throwing 
it out before him, and that it catches upon the blades 
of grass, or on the rough edges of leaves and bushes, 
and then being pulled tight by the animal, forms as it 
were a bridge or road in the air, for him to pass from 
place to place. He has been called by some people the 
flying spider, and the threads are called air threads, and 
sometimes these are seen floating over head, and some- 
times they are borne down by the weight of the dew, 
and then caught on the bushes. Harry asked if Lucy 
ever saw the spider throw out or leave behind him these 
air threads % 

She had not seen it herself, but she remembered that 
one man in particular^ who wrote about the flying spider, 
declared that he one day saw him throw out from his 
body this substance, and saw him afterward mount and 
ride away upon it. 

Exact Harry was preparing the question whether the 
flyifig spider flew, or crept, or rode, walked or darted 
upon the gossamer, or whether he moved of his own 
free-will, or was blown or borne away by the wind. 
But Lucy, too quick for his questions, hastened to tell 
him something more that she had read of anothelr 
insect, called the silk spider, which spins silk that is 
almost as fine, some say finer, than that of the silk- 
worm. A pair of stockings were actually made of the 
spider-silk. They were presented, as Lucy assured him, 
to the French Academy of Sciences, and were much 
admired. Harry's attention became more respectful 
when he heard of the Academy of Sciences. 

** 1 was thinking," said he, '* that great use might be 
made of all that gossamer, if it could be spun and 
woven." 

"That has been thought of often," said Lucy ; " peo- 
ple, at the time the stockings were made, hoped that 
the spider would do as well as the silkworm ; and they 
set the spiders at v^ork in paper cases made on purpose ; 
but after they had been kept many months spmnuig in 
their paper cells, their work was measured, and it was 
found that nearly thrd# hundred of the hardest work- 
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tag spiden eannot produce as mucb silk m tbe 
time as one good active silkworm.*' 

Still Harry contended, that since there are so many 
spiders, the great numbers might make up for the little 
they do ; and as we have them always ready, how muck 
better it would be to set them properly to work, than 
to brush them and their cobwebs away, or to cnishthem 
to death. 

To this Lucy replied that tke common house spider, 
which is or ought to be brushed away, is not the silk- 
spinner ; that the silk-spinners were not as common as 
Harry imagined. *' Besides, many fautos,** continued 
she, ^ are found with their way of working ; they break 
their threads, or spin them only in shoit pieces, so that 
their silk cannot be wound, it can only be spun, and the 
reeling takes off its lustre. This want or lustre was 
complained of in the famous pair of spider-silk stockings 
presented to the French Academy. On the contrary, 
the silkworm spins her silk without breaking; she 
winds it round and round into cocoons, which can be ea> 
sily unwound by a careful person. What length, Harry, 
do you think the silkworm can spin without break- 
ing f" 

Harry was no jjudge of spinning ; but, since he must 
guess, he would say about as long as the field over 
which the gossamer spread^-perhaps about a quarter of 
a mile. 

He did not think it possible, but he said it on purpose 
to guess something provokingly beyond what he suppo- 
sed any silkworm could do. 

** A quarter of a mile !" repeated Lucy ; " that is a good 
large ^ess; but ypu must know that a silkworm can 
spin without breaking as much as, when unwound, is six 
miles long 1 and, if she is not lazy, can do this in nine 
days! Believe it or not, Harry, as you please; but I 
assure you it is true. And what spider ever did as 
inuchr' 

Harry looked as if he wished to urge something nMre 
in favour of the spiders, but had nothing dse tosay, ex- 
cept that still he did not doubt that some way wonld be 
invented of making them usefol. 

" Oh! my dear," exclaimed Lucy, •*! foiget my veiy 
best argument! spiders can never w^k together, like 
good siikwormfs, because they quanrel mnd fight, and^eat 
up one another. My insect-book says, f hat, eJT I4o not 
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)hi^>w1i0W mniryi tSboffe'fortyik Mjs tbat were ^alup 
together in one rOont, with pienty of 4ws aad piUi ^ 
qutllSj and all the deH^xroies ttey kfce, only two ^ them 
were, at the eod ofsoiiie daiy«, fomid < aiite ; and y^ 
\mcyw it would be iinpomhle to five each of thea aaep^ 
arate house ; ao ^ere i» an esd of the matter.** 
' '' An end of the matter indioed !'' raid Harry ; "* I BboM 
nevet haw thought of havtag^any thing t» do withUneai, 
if you had told me at iirst tho^ they eat oae ooetiieiu 
Well, Lticy,''eoBtiiiwed Ifury, ** tfaaakaio you aad your 
inseet-foooKS, we have had a great deid of divecfiaQa out 
of that field of gossamer.** 

** 1 feel mueh^fflore pleasure in loofcing^t thuiga^** aaid 
Liicy, " when I" know ^omethin|[ about ihem, even if it 
is ever so liltle^'' . - - . 

'* And then there is the hope of the grmnd thmg tliat 
we ar^ to see by-and-iiy^'' said Harry. ^ Piqta, whendo 
jou think we shall see a ateam-engine 1** 

**'Very soon, my dear,*' aaid hi« father^ ^WearenfiFW 
In liancashi)^, where there are many masaikctoraDB, in 
which the machinery ia worked by 8teain««Dgines. I 
hope,'that in the town in which we are going to breab- 
fast, I shaH be ^\^ to show you the grand thing, aa you 
call it, Harrv." 

" To-day f this 'momlftg T exclaioied Lacy. 

HarrV, m grave delight, rose from has seat to. retam 
liis very best thanks ; and, in aa oneooimonly empbatu: 
tone, beg'an with — ^ 

\ ** I am very much obliged to yoa indeed, fether." 

put while he was pronoHiiciiig this in his sober aiaa- 
her, a branch of a tree under whieh they were goiatg 
caught his hat, and carried it elf. A littte thing could 
make Lucy laugh before breakfast, when she was weak 
and hungry ; and long after the hat had be^i regained 
a,nd replaced, end after ttie afccidcnt was forgotten by 
their father and mother, who were quietly reading, Lnoy 
shook with unextinguishable laughter, even tiU they 
came insight of the town where tinware to breakfast. 

After breakfast they walked with their father and 
mother through the town, to ttie |^aoe where they were 
to see a steam-engine. A variety of objects caught 
Lucy's attention as they vTalked throui^ the busy 
streets ; but Harry was so intent upon what he expeet- 
ed to see at the end of his walk, that he did not look 
' either to the right or the left as he passed^ 
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Much ds his ^xpectttkms had been raiaed, he was not 
disappointod when he «iioie la th« reality. The ease 
and silence with wfaieh the huge beam of the 8teaDfi-en« 
gine ittoved up and dowa, stnick hioah with admira*' 
tion, and he stood fcnr some time aalisfied with watchinff 
its uniform motioii. Next, he enjoyed the pleasure of 
irecogntsing eacih part of the great machinery that he 
had seen in the engra:nBg8 whieh he had studied, £|x\d qf 
which he had linderstood the desoriptioBa* 

Luey could not imnoediately 6om{ffehend what she 
sew ; and ehe could net extend her ideas from the smaU 
scale of the engravings to the great size of the machine 
which she now hehcld. Another difficulty occurred: 
she could not at cmeview take in aU the parte: she. did 
not know where to look for the boiler and the cylinder* 
and all the innumerable emell pipes puzzled her. How- 
ever, wiUi her father'fi assistance, she by degrees made 
out the principal parte, as they were seen in dififereot 
stages of the buikting, for all could not be seen at ouce« 

Good-natttred Ha»y delajted to grsxifyr his own curi- 
osity till Lucy was quite oiear in everything she wished 
to understand-: then he began to question his fai^her. He 
wanted to know what work this ateam-eagine was do- 
ing. He heard some sounds, like the working of ma- 
chinery, and he- wished to see what was doiiig. Th^ guide 
who 'had admitted them now threw open a door, and 
^ey saw a very large apartment, full of whirling, whir- 
ring machinery, rows of spindles full of cotton, like the 
spindles of a spinning•^wheel, standing upright in frames, 
which reached nearly across the joom. Each spiiidle 
beiuff supplied by a long line of untwisted cotton, from 
spools or bobbins above. Between each row stood a wo- 
man or child^ watching the work,, and keeping the ma- 
ciiinery clean. 

" Thie is one of Arkwr^ht^s cotton-mills," said the 
guide. '' All this machinery is kept at work by this steam- 
engine; and two other rooaas full of cotton-frames, 
which you may see if you please, above and below 
stairs." 

Lucy uttered an exclaaoation of surprise. Harry 'was 
silent with admiration. Turning back towards the steam- 
engine, he looked about to find where and how the mo- 
tion was communicated from the engine to the spinning 
machinery. His father, who guessed what he was look- 
ing for, showed him where the shaft was carried through 
the wall* 
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Hwnf bad <Hlce4een a «olt0ahma]iiifeetoiy, long a^ ; 

but he had only a confused remembrance of whirhng 

.spools, an(li|oiae,.aQd dust. Here, as be observed, there 

. was scarcely any dust, and but little noise. He was ea- 

Mer to examine and anxious to understand all he saw; 

out while he was watchii^ theiifi, the quick motion of 

etbe spinning spindles suddenly ceased, and, looking back 

to the steam-engine, he saw the huge beam descending, 

,wi|h a soft, seeoiingly expiring motion, 

•* What is the miLtter V cried Harry. / . 

'^ Nothing, master,^* answered tbe guide, smiling at his 
Ibarra. '^ Nothing, but that it is our diuner-^time.. We stop 
the engine, and all the machines leave off working for 
an hour^ till we pome back and set the engine going 
'^ain." , 

• '' And is ii possible, that the steam-engine, and all 
these maehiiie^*' oaa be stopped so soon awl so easily 1'* 
cded Harry. 

The man, pleased by the great interest which he saw 
that Harry felt, showed him how the whole was stopped* 
by closing the valves of the cylinder,, and how the steam 
was let off after the engine had beei^ stopped. 

The women and children were now clearing, out of 
the lafge room, to go to their dinners,, and in a few min- 
utes the apartment was emptied of human creatures, 
. and all was restand silence. Harry looked blank. He 
,was afraid that he should not see, hear, or learn any 
: thiiig more ; and he told Lucy be thought it very un- 
lucky that tl^y had come at the workmen's hour of 
..dinner. But, on Uie contrary, this proved a happy cir- 
.eumstaiftGe; -for their fathejr asked and obtained per- 
nissioa to stay during this quiet hour in the cotton-mill, 
aiMl be made use of this, time to explain it, and to give 
t^m sooie account of the beginning and progress of the 
iBventionf^andof its improvement. ^ 

** Probably all spinning,'* said he, ** was originally 
done, as it is now in the Kast, and in some of the south- 
em i^rts of Europe* by holding in the left ^and some- 
thing like a distaff, with the material to be spun wra^ 
^ipedarpund it. With the right haind the spinner draws 
out. the fibres of this o^aterialt whatever it ma^ be, from 
the dftstaA as ifk co9Mnoii spinning. It is twisted by a 
«poal or.spindle, hanging at the end of the thread,, thie 
(^ool. being previously twirled by the finger and thumb* 
: \Yh^ thd ^lotion aeases or diminishes, so as not to 
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he siiflleiefit to iwiat the iSmftd, '^ii k qmb is wnond 
upon the spool, and the twirlmg is renewed. This is « 
simi^ hot tedious mode of spinning. By degrees it 
was improved, and that ingenious eontrirance, the ^in- 
ning-wheel, such as that with which jon are^well ac- 
quainted, Lucy, was hronght into use in England fsr 
spinning flax. For spinning wool, you know, a diflbrent 
sort of machine is used." 

'* Yes," said Lucy, ^ I recollect the large high wheel, 
with which I saw a woman spinning wool.** 

'* Now let us go on to the spinning of cotton,** ssnd 
her father, ** and the machinery for that purpose. To 
understand and follow the history of any m¥ention, tlie 
first thing necessary is lo have a clear idea of what is 
required to be done, and of the difficulties that are to-be 
conquered. When cotton is taken out of the bale, or 
iaige parcel in which it is brought from the IndieSr ft 
is generally in hard lumps, sometimes stringy, f o pre- 
pare it for carding, it is beaten with stacks to loosen it, 
otherwise it would breafk or spoil the teeth of the carcb. 
It is then carded, the sole object of which is to separate 
all the fibres from each other: cards somethkig hke 
those you have seen used in carding oommon wool are 
employed for this ptrrpose. I'he cotton is taken from 
the card in the form of a roll or Ais^, of ad>oat a foirt 
long. Formerly, in the oM way of c^nntng, the B«Et 
operation was to attach the end of this roll to a wooden 
spindle, placed horizontally, which ee«iki be ttifvied 
round by a large i;^heel. The spinner gave the wheel 
a twirl, and immediately canying back her hand in 
which she held the other end of the roll, the eotton wan 
lengthened, suppose from one foot lo five^-and at iiw 
same time it was twisted } the dii>ectlon in which Uie 
hand moved had always a certain inetinatioii to the 
spindle, so that the thread might slip off, mrer the end 
of the spindle, at eveiy revocation. By this means it is 
twisted." 

** Yes,*^ said Lucy, *' I understand thts \ I have seen it 
hn spinning common .wool." 

^ Very well, this is called Itrng-wheel spinmngy''^ ooib 
tintied her father. *^ But it occurred to a poor weaver, 
of the name of Hargrave, that he co«Kd improve this 
method. As but little strength viras employed in draw^ 
ing out the cotton thread, or in turning the spindle 
which twisted it, he perceivedHiati H <a^ wemna httd 
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t«ttpair of lumdvand tea spindltti, and could move them 

' «t Once in the proper direethm in di^^ing oat the cot- 

iten thresd, she eoisdd spin ^n timiee as much in the 

eame time.** 

*"Papa,'* interrupted Lucy, '* if the woman had iiad a 

• hundred spiadleef and a hundred hands, like Briareaa* 
4Bhe RUfhl hare apun a hundred times aa mnoh." 

^ Not unless she had knovm how to use- her hundred 

llands,*' said h«(r falher ; ^' hands witjioitt head would do 

little. But ROW, wilhoiU talking of BriareUs, how do 

yew thiidc one head •eofitrived to sapply the. place of 

' many handa? Htrgrave's diMculty waa to hold fast and 

• di«w out many l^uraads at- once, Weeping them separate, 
nod palling them evenlyt while the spii^es were twist- 
ing them. To accompli^ this purpose he took two 
jAips'of weed, aiid -ci|t their edges. ao that they could 
'lie eiese together/' 

^' Lihe the edg)Ba of a 'parallel ruler," said Lucy. 

• ^ ¥ea«* said her faltiber. ^ And between the edges of 
these he held fast the ends of the several rolls of cotton 
%ool which were to- be drawn ^ut and twisted: the 
4thet ends of the rolls, of course,, you. know, were fs^t- 

^vedotttiieapindlea, one^on eachf and after they had 
heen drawn t)ttt and twiated^ th« motion oi the spmdles 
'continuing, <the Ituread wa»^ wound round upon them. 
Now auppoee the spincU<JS to be set in motion, and that 
while theyjure-tttfnii^ he draws his ruler hack, then you 
eee each-rDtt of cotton would he drawn out s^ twisl^ 
at once, as if each were spun by a separate handi" 
- '*l seei** said Lncy ; *' at least I nnderstand/' 
.'■ ■'^ There are ' some ecmthvanees neceesary in doing 
•I9nsv^ which I will not describe to you all th§ partic- 
«Aars, lest I should pmzzle^you,'* added her father. 

•* Thank you, papSv" aaid Lucy. '*But how did the 
'nian«et the aptiidles in motion. You said suppose they 
Twere toming, but you did not teU us how." 

'*He placed the spindles perpendicularly, side by 

• side, in a row-'^ight, 1 think, he tried at first ; and he 
net them in motion by means of the large wheel, or long 
wheel, as they call it, which his wife used in spinning 

' wool, ao that they should all move at once. The wheel 
iMd a handle, which was turned by his wife, while the 
^ raler whieh held the eoUen rovinga was drawn back, 
: and tb^ weie, as he had expected, pulled ou( and 
' Iwiattd at the same time.'^ 

10* 
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he tint saw it do I Wiien lie saw the eif ht threede drawn 
oat, and tlie spiiidiee si^nnw^ them all at oaee; hew I 
should like to have been him at that instatft T' 

^ I ehoiald like to have been in^iie wife'a i^aee at that 
iaetaa^*^ said Lucy. *' How h^ppy she miiet have bee^ 
and his ebUdren, if they were standing by looking at it* 
80 it succeeded perfectly 4" 

'* Not so feat, Luey> ny dear ; it sopceeded for eo 
■nieh, bat far fifon perfectly^" said her lather. '* Hia 
i^t was hot a very rude machine, and lie had laiieh 
dmeuHy in bringing it to a state ^ for working. Then 
he advanced from eight to ten, twenty* eighty apindlea* 
and he improved his machine so that it was broaght 
hito eemmon ase ; «idhe calted k a spinniag-jen^y.'* 

'*A spinniag-senay! Very rights cried Lacy:, ""I 
suppose his wife^s narae was Jenny. I hope he inade « 
great deal of money, poor iBtti, to siMort bis Damily.'* 

** I wonder how he eaaoe first %» thiiML ef this inven* 
tion," said iiarry. 

'^ it is eaidj'^anssrered hia father, '^ bat I an not sum 
thatit istrae, that the^rstideaof it was saggested to 
H argrave by an aceidwit : a ancoher of yeang pe^^ 
were one day asseaA>M at hisiiouae at the ismr usu- 
aUy aletted ibrdinner, T^i^ey were at p^y ; and the^ 
b)^ chanee overtamed the whsei at which Hargiave's 
vnfe was spiantng wo(^. The thvaad vemained in her 
hand, and the spnidle waa then perpeadieularj and the 
wheel horiaontal. The wheel being preveiHed^ the 
framework from touching the greand, it conliaoed to 
turn round with the BK>tion which had been i^veQ te it, 
wmA kept the spindle in meliGn. Hargrave'a atteatien 
was fixed upon it, and it is said th^ he uttered eacJaoMik 
Hons of delight, and again mtd agahd set the wheel in 
motion while it lay en the Hoor, wd atood looking ai^t 
a lon^ time, the by-«taaders thiiyuBg that he Meoon^ 
lirom idleness*** 

^ Ay, hut be was not'idle,** said Harry ; ^* he waa at 
woik inventing 1^ that men»eat ; but hsow did the over* 
turniiig of the wheel help bin r 

''Of that pavt of the alocy I am not elear/' aasweied 
Haany^s father ''it ia aaad that Haigraae had made 
«ttemp«8to spin with two apindlea, with the eonueii 
wtieel for .spianhig wo^ and that he ted tnedrteiise 
hie left hand as well aa hia sight in idMtwiagaat ithe 



tkiMd, feni t^t be tod aliraysk Ibimd t»i> at^cuptM^ 
effectual on account of the boriaptttal poaitioA of tint 
spindles ; but whan he observed ihela stacmliBfi parpen- 
dieulai^ in the^3reiitai'Bed wheel, ha saw this diMevAiy 
ohyiaied, -and he Uiought of so placing bis i^piadles." ' 

" So, then," cried Lacy, /' hia isvaiitioa wss made hf 
•ccidaat, by the lucky accident «l tbe. oveiluiBing tbtl 
spinning-wheel. How often, and how muiy itt¥4 
mre iMde hy aeoideiit !" 

^* No," said her father ; '* inventions are never 
by aeeident^ To i»vaiit ta to.oemfainver put things 
together lor a paftiatilar purpose. This, which reqiima 
ibought, canaol be done by meve cbofioe ; tiieogh aeei^ 
doBt may, oad^en does, suggest ibe irst hioft oC Mi 
inveiifeion to an observing niiod«or fo a miiid intent upon 
aecomplishiiig a paiitieiilar purpose, and diseoveis ^o 
Wieans that may be used; as in this tnstanee^ was Uie 
case with Haigrave. How m«ny people have semi 
spiuniiig^wheels overtuised wi&oat ever taventing a 
sptaeing-jenny) ttnt now let me go on to tell jou tbe 
jMSt impr^veoieitt'tlMt wafrmade in eottoii»8|Hmii]|g^'' 

''What ! did not theopimuDg-joDuee do ituli peifoot* 
ly 1'- said Lney. 

'^ No, fio, Lucy,^* fiaid her father ; ** you ^nost not be 
OA eaeh aburry ; we <»nnot come to perlPrctioB so ooob. 
The spinning-jennies did only part of what was wantod. 
The coUon threSi* spun by the jeuny was Ibuad to be 
.<voi^|h, spougy, aad weaJL. It could be iMod only for 
ibe -woof in weavingx^ottob, the waip coidd not bo mode 
js€ it. The warp was then maftorof lioea threads, which 
were strong and smooth." 

^ Psom what did this defeciia the cotton apu&by the 
«piaiiiiig-jenAy arise ?" 

'^ Frorq. the fibres of the cotton not beuig laid smooth 
4md pandlel to eaoh other while it was ^brawn out and 
twistiag. In^ spiatting by hand, Lucy, you Teeolloet 
ooeing the s|»BBar net only draw the ttaFMd out, but 
press and move it at the same time, betweea her teger 
OBd thuaib. This smoothed the fibres of 'the cotton, 
and kept them parallel v^th each other. Now this was 
iwaAtii^ in the spianing<jemiy. Tbe mottoR of thb 
AaBd ia 4rmirtng out the thread was well iraitaledi by 
4he TuleiB or el^s, which, boldiag it itat wbas dnmm 
tedc, aoewered the aame fmfpoae; but itbe motion of 



the fiphnw^B itnger and thumb, and Xkeetteet prodveed 
by it, were to be supplied." 

*• How did Hargrave do that V* saM Hany. 
• ** He did not do it," answered Harry'e father^ "it 
was accomplished by another person, Mr. Arkwrighl, 
who, like HargraTe, was originally a poor and illiterate 
imui, but who had the habit o( obserration and the 
power ^ invention;'* 

''Well! how did Arkwright do it," said Hany, 
isagerly. 

*' ^y passing the cottoti between roUerSj'' sM his 
father. ** By passing it successrrely between three 
fmir of rotters, placed near each other ; the upper toiler 
of «ach pair is pressed down with diflferent weights. 
The first pair or rollers tltfough whiah the cotton is 
pressed and passed turns slowly, the seeond foster, 
and the third more ^ickly, each with a steady motion. 
Now suppose, Harry, that the last pair of rollers moved 
eight times as fast as the Urai palr,^ then eight times 
more length of cotton would pass between that pair of 
itdlers tluui what had passed between the first pair, 
consequently the ssune quantity would be drawn out 
to eight times the length and eight times the fineness^** 

" ¥ery ingenious," saM Harry. '* I wonder how Ark- 
wright came to think of passing the cotton between rol- 

"it is said, Harry," rteplied his fether, **that Aik- 
wright had had Arequent opportunities of seeing, in iron 
woricsf iron bars drawn, out, by being passed between 
rollers, and he afterward applied this idea to Uto draw* 
ing out of cotton." 

** I ma surprised he ever thought of it," said Harry ; 
" because the fine fibres of cotton wool and iron baini 
afe so different." 

' ^' Still there is some likeness," said Lucy, ''in Die 
motidn of drawing out the thread thinner and thinner, 
and smoother and smooth en So von see, Harry, Uiere 
is good sometimes in observing likenesses." " 

"What I have aaid," continued their father, •*may 
give you some idea of the effect of the action of the rol- 
lers ; I should further teU you, that in the undermost of 
each pair of rollers were cut fine little grooves or fur- 
rows, adong the whole ofifs surface, to roughen it, so as 
' to prevent the cotton from slipmng. The upper rollers 
were covered with leather. The passing the cotton 



romngs betwBen iheise Rulers, preased togeUler as I 
'ka»re described to you, with different weights, and mo- 
ving with different velocities, bad the Bame effect upon 
the cotton as that which is produced by the {H'easure 
and motion of the spinner's finger and thumb, smooth- 
*ing down tiie loose filNres, laying and kee|>ing them 
parallel with each other, and at the same tima drawing 
them o«t so as to make a £ner thread." 

'' So at last,'* said Lucy, '' Arkwright did, by the u«e 
of T^ers,- what a woman did at first by the motion of 
her finger «id -thumb." 

^ ^Yes," said Harry-, *Vbut eonsider haw much more 
was done in the same time, in one day, perhaps, by the 
ToUers, than a woman could do in her whole life spin- 
ning. And how difficult and how very ingenious it was, 
to imUate by machinery that motion of Uie finger and 
thumb. And this was Mr. Afkwright's great mventicai V 

'^ It was," said his &ther. 
^ '^ But what became of the spinning-jenniesf" said Har- 
ry ; '' were they laid aside when Arkwright made these 
improvements^ and erected these mills I" 

*^ The spinning-jennies are very much laid aside, I 
believe," said his father, '* in. consequence of the defeete 
which I mentioned. But for some purpoees the eotton 
they apin is pii^en^le, and tot these the jennies are 
still used." 

^Sinee Arkwright^ time have any great improve- 
ments bemi made, father t" said Harry. 

^ No improvement has been made in the jN-tnetjrfs oi 
his mode of spinning, but many in the simplieity m^ 
tive perfecting of the maehinery. The use of steam and 
fiteam-engines, instead of water and water-wheels, to 
keeping these mi^s in motion, is in many plaees of 
great importance. Of the vauions improvements in4hB 
deta^ of the machinery I wiU only mention one to yon, 
ail invention made by a Mr. Samuol Grompton." 

*^ Theft's right," said Hurry. ^ I am glad papa tdways 
remembers and tells the name^f the inventofs." 

*^ Mr.' Grompton observed and joined together nrach 
that was essentially useful in Hargrave^s spiwiing-jenny 
and in Arkwrigkt's ToBers, or uowt^fram^i and 1^ made 
It third machine, wbi(^ eombtned many, of the advairta* 
ges of the foimer two, and which is preferred for spin* 
ning fine cotton, but is inferior kt siniaung 
This mchiii^tteidied the jMife.^^ ^ 
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^ I thcmld like to »ee the mule,*' said Many* 

** But yoB cannot see and understand every thing at 
onee,'' said his father. 

' **1 hear the Workmen coming from dimer," said 
Lucy. 

^ ^ Now we shafi see this cotton-mill of Aykwrightls ait 
m^ifki^ said Harry. 

The guide coming in at this moBMnt, an^ hearing the 
last words Harry said, and the name of Arkwriaht,'be- 
<f^ to apeak of the immense ibrtane which l^r Kichard 
had made by his inventions and iraprovements. 

^ Sir Richard !'' interrupted Harry, '* how did he grow 
into Bir Richard ?" 

'* The king conferred upon him the honour of luughi- 
hood,*' answered tfa« woikman ; and he went on speak- 
ing of the fine houses and estates Sir Richard Afkwri^ 
and his descendants have purchased. 

** Did you ever hear, sir," said he, ** of the- birthday 
present which Sir Riofaard's son made to each of his six 
sons 1 Each found on his table, on the morning of his 
birthday, twenty thousand pounds.'* 

**' Twenty thousand pounds \ Six times twenty,** 
said Lucy, '* that is one hundred and twenty tbousud 
pounds ! What a sum r* 

'* And all the consequence of one man's invoitioa,'* 
•aid Hanr* 

^ And mdustry and perseverance,*' smd his father 
^ Arkwright had great difficulties to struggle with^ not 
only in perfecting his contrivance, hut ia reducing it to 
.practice, and in establishing his hght to the invention.** 

The workmen were, by this time pouring into the 
fOom, men, women, and ofaiidren, and the maohiiiery 
was set a-going again in a minute or two, and all were 
imay. Even Lucy, as well aa Harry, had some idea of 
what was doing. They knew the use of the spindles 
and of the cylinders^- Without being perplexed by the 
smaller parts of ihe machinery, they had a complete 
view of each pioceas tka^ the cotton wool undergoes, 
after it is token out of its pod, till it ia manufactured 
into thje finest eotton-. 

As they were leaving one of tiie rooms, the guide 
showed them a heap of hanks m* slieins of cotton yarn, 
all wfaieh, as he told ^hem, had been spun by the mule 
fipoin a. singio pound of fins cotton* 

^ There are h^e threo hundred and fifty haoksr ' «^ 
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he, '' and eai^h hank ^ouM measure eight huodred aad 
forty yards; and the whole, if stretched put, would 
make a thread one hundred and sij^ty- seven miles in 
length." ' 

^ One hundred and sixty-seven miles !'' repeated 
Lucy, ^what wQuld your flying spiders say to th«B, 
Harry?" . . 

" Or your silkworms, Lucy 1*' said Harry ; " I think 
your good active best of sils worms never spun v^^s^ee 
than a silk the length of six miles." 

*' At any rate," said Lucy, '* men and women be^kt 
spiders and silkworms both m spinning.", 
, Her father pbserved that the proper object of coiq- 
parison between rival spinners is» not the length of the 
thread, but the fineness. ''And I apprehend," said he, 
'' that either a silkworm or a spider's thread, is as fine 
as one fibre of cotton wool ; and the finest thread of 
cotton musi he composed oi* many fibres." So. that, 
notwithstanding Lucy^s. exultation in the superiority of 
men, and women spinners over warms and spideni, 
Harry was compelled to give judgment in favour pf the 
animals. 

*' But their superiority is owing (Hily to instinct, an^ 
ours to ingenuity and reason, you know, Harry," said 
Lucy. *' It is no n^erit of theirs that they have their 
materials prepared for them better than.we have." 

Here the debate about the spiders andsilkworms was 
interrupted by the entrance of a gentleman who was 
the principal proprietor of the cottonHooaaufactory, aofl 
the conversation turned upon the prodigious sale of cot- 
ton goods and muslins in different parts of the world, 
especially in England. 

^' You are aware, ms^am,*^ said he, turning tp Li»oy*s 
mpther, '' that muslins were formerly all made in India; 
and that it is only thirty or forty y^ars since we first 
attempted to niake them in England, and not till wilhin 
these few years . that we have brought them ta their 
present perfection." 

Lucy> mother was well aware of this ; she said she 
remembered, when she was a child, seeing some of the 
first muslin made in England, and that it was coarse 
and rough, and looked ill, and wore ill ; and that no one 
then thought English could ever equal Indian muslins. 
iBut now It is difiicult for the nicest eye to detect the 
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&Xennce m the appearahce afid in the wearing; tfreif 
nn as good, if not better. 

Harry's (kther turned to liim, and whispered, ** If you 
pnt me in mind, I will tell you some other time by what 
ingenious and bold cdntrirance that roughness in the 
ikit English nfuslin, of which your mother complained, 
waa afterward prevented." 

The ffeiitleman continued speaking, and when Harry 
heard nki voice again, he was teHing of the immense 
quantity and value of the muslins now made in Eugtand 
sni 8eotlaild: 

" All this we owe,** said H«» ** to our Using ingenious 
tiiaChiUely in thed6' countries, instead of doing all by 
the labour of menis |iands, as in India. Perhaps ydn 
ate not aware, sir," said he, turning to Harry's father, 
•* of the hiagnttude of the cotton manufacture. Its ma- 
chinery escrns for England one thousand pounds every 
working-hour. Fdrty thousiand pdunds weight Of cot- 
ton wool is spun, and in three nrinutes the length of the 
thread spun would more than circumscribe the whole 
earth. ** • 

As this was said they were passing through an apart- 
ment where Lucy saw a machine for winding the pretty 
Kttle balls of cotton— she Vished to stay to look at it. 

'^Ohl pa|)a, tnay I trot loo% at this vf 

But her fathet answered, **• No, my dear, you have 
seen and heard enough-^quite enough ; if you were to 
■«e« more,y-ett would confuse what, I hope, is now cle^ 
in your heads. Come away." 



' fa the evening tucy^ acknowledged that she was 
rather tired, «md was glad to rest, and to stay with her 
niothet, who did not wish to go out again. But Harry, 
boasting that he was as fffesh as ever, was proud to be 
aikowed to accompany his father, who was going tb 
walk out to see the town. After passing through sev- 
eral streets they came tc^a^broad public walk, on a high 
terrace, shaded^ with trees, from' whence, looking back, 
they had a fine view of the towii by the red light of the 
setting sun, which beautifully illuminated several win- 
dows, especially those of a Gothic church. As Harry 
was returning through the streets, he regretted that 
Lucy had not been with them, and he asked his father 
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iHieitlier they were to go away from tlris town «aifr ki 
the morning, or if he wouM stay another ^y } his fatiter, 
who perhaps was thinking of som^hing efee, aneweied 
In an absent manner, '*I do not know, my dear; that 
will defend upon circumstancea.'' 

Barry wae oonndering, a» he trudged on, wiial could 
be meant by "that will depend upon circumstaneea,^ 
when, OB turning the eomer of the street, his thoughts 
were stopped, and his eyes struck, with a sudden blaSM 
of lights— gas-lights. Harry's admiraiioii hwted in si- 
lence the whole leng^ of the stireet ; whea^ tcinnng into 
another, still more bright, he exclaimed, 

^ It is almost as hght «» day ! Father, whalt kind of 
lights are these, and of what are they made t^ 

His lather told him that ^ley were called gas-fights, 
and that they were made of gas obtained (torn coal. 

Harry asked, ** How is gas different from other flam# 
of candle or #re ?** 

His father told him that all fame is gas set on iret 
**hi9L common fhre, in a candle, or lamp, what you see, 
and call iame, is gas, which, when set on fire, eontinuea 
to flame when exposed to the air.** 

Harry asked, ** tlow is gas got out c»f coal^** 

His father toM him, ** By the cofd being strongly 
heated in iron vessels called retorts, which hare Ml 
one opening for the gas to escape from into the reser- 
voir where it is preserved*** 

' Harry next hiquired how the gas gets from l^e reser- 
voir to the small pipes, so as to light all the houses in 
the street, where he saw gas flaming at the windows. 

<* Suppose a tumbler to be inverted in a basin of water,** 
said his father, ^ you know, that as there is air within^- 
side of ^e tumbler, that air will prevent it from sinking 
in the water.** 
. '* Certainly," said Harry. 

" But you may put weight upon the tumbler, tiM you 
compress the air in the inside, and th^i the water will 
first rise to supply the place of the compressed air. 
MiA what will happen afterward, Harry V 

** I think nothing would happen, father, but that the 
water in the basin would continue pressing up the air 
till it had forced it into the smallest space possible.** 

«* Very true ; to the smallest space to which it is pos- 
tAhle for the water ta compress it ; but the air being com- 
pressed, its elasticity continually increases, till it not 
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only resiste the prarame of the wale^rbiil drives mrt 
the water from the tumbler, and raises it in the sunreund^ 
ing basin. Now suppose one end of a small pipe weie 
introduced under the edge of the tttmbler* what wouM 
happen V* 

" The compressed air would be forced into the pipe, 
io be sure,'* said Harry. 

*' And if the pipe were open at the other end V^ said 
his lather, 

*' The air would go out at the other end/' said Harry. 

^ And what would happen to the tumblerr' said his 
father. 

" The tumbler would continue descending till all the 
air was driven through the pipe/' answered Haivy. ' 

** It would so. Now, instead of common air, suppose 
your tumbler filled with gas, exactly the same thing 
would take fdaee. This is galled a gas-holder, and this 
is the manner in which the gas is continually forced 
from the reservoir through the pipes." 

" I understand it," said Harry ; *' and I hope yoD will 
some time or other show. tins experim^it to Lucy. U 
would be very easily dene with a glass and basin." 

'* You may show it to her yourself,!' said his father. 

" Does the. gas light immediately of itself when it 
eomes into the air V 

. " No ; when a person wants to light it he holds a can- 
dle to it, and it flames as you see in the open air." 

" Suppose it was to rain, or suppose the wind blew 
strong," said Harry, "what would become of ^hese 
lights ] Look at these flaring^ without any glass around 
them, in the open window, in this butcher's shop. 
Would not they be extinguished 1" 

" Not by slight rain or wind," said his father. '-' On« 
great advantage of gas-lights is, that they are not easilj^ 
extinguished by rain or wind." 

Harry's admiration increasing the more he heard of 
their advantages, and considered their convenience and 
beautiful brightness, he wondered why people had not 
thought of using them sooner. And he asked if this gas 
had never been Known to exist till now. 

His father told him that it had been long known as 
what we see in the flame of fire and candles ; but that 
till lately no one had thought of obtaining it in quanti- 
ties, and bringing it into common use, in the manner ill 
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"which he now saw k. *<I covld tell you, Harry^ two 
curious anecdotes, which I heard from a friend." 

" Can you, father V said Harry- " Then pray do. Will 
you be so good as to tell them to me now ?" 

^* If you will mind where you are going, and not run 
into the gutter," said his father. 

'* About forty years ago, a certain Lord Dundonald had 
a patent for making what he called coak from coaL 
Coak is half-burnt coal, such as ypu have seen used in 
forges; to obtain the coak he half-burnt the coal, and 
the tar and gas which were in the coid were, by this pro* 
cess, separated. The coak beuig his oiriy object, the gas 
was conducted under water many hundred yards, in 
large tunnels, in order to condense the tar, and the gas 
escaped out of a high chimney. How it became lighted 
Hiy friend said he did not know ; but once lighted it oou«- 
tinued to bum, and the flame illuminated the country fof 
twenty milesround.^' 

** I wish 1 had seen it," said Harry. " How grand aoA 
beautiful it must have looked ! But when people saw 
4hi8, I wonder no one thought directly of making use 
of the gas, and of obtaining it in the same way t&f 
lamps." 

** It isnhe more surprising," said his father, " because 
it was, in fact, a gas apparatus, like that at present used* 
only the gas was suffered to escape and waste itself.*^ 

*' But, father," said Harry, ^' what was the other anec^ 
dote?" 

^ Long before this Lord Dundonald*s time, there was 
ft chymist whose name I do not recollect, who made gas 
fronv coal, and stored it in bladders, SHid frequently amit* 
sed his friends by pricking a hole iathe bladder, and then 
applying aNght to it. This was ;>orto^/«^a8, such as 
people are now beginning to use, only in a different 



case." 

tc. 



Well, this is more extraordinary. still," said Harry; 
^ because that gas in the bladder was in such a conve- 
nient form for carrying about; it is wonderful that nei- 
ther he t^or any of his friends who saw it ever thought 
of making use of it for lamps. 1 wish I had been by 
when he showed the bladder and pricked it, and set fire 
to the gas. Father, even such a boy as I might have 
thought of it, might not I !" 

"You might, Harry," said his father; "but how few 
ment to say Qothing of boys, observe) what they see any 



I 



fitt UMMMY AVD UCT. 

imf or every day, or thiak of wiuit nee ean be maie 
of it !'» 

^ But eo strikieg a thing ! and so obvious a use V* said 
Harry. *' What seems so easy aad natural now that it 
ie done !** . 

*' True, Harry. The thing was there beiore their 
eyes, but useless, because they did not think of making 
eseofit." 

" And for forty years and more t" said Harry. 

After a long silenee, during which Harry stumbled 
fOBdry times, he exclaimed, 

** Father! I am ttunking— -" 

** ^fot of where yon-are going/' said his lather. 

** But I am thinking, father, that there are a great manr 
other tittle' things, which people have not yet observec^ 
that may lead to great thmga, if pe<^le think of puttii^ 
^em to use.'* 

** Undoubtedly," said his father : ** in this you are very 
riglit.'* 

*' And, father, do you think, that if I try to observe 
aad consider what use I eouldput these things to, I ahaU 
ever discover or invent any thing new 1 ^' 

Harry was here interrupted by stumbling over a walk«- 
fng-stick, with which a man whom they met was feel- 
ing his way^ and which Harry had not observed. 

*' I wish that man would not poke out his stick so,^' 
eaid Harry ; ^ il nearly threw me down.** 

The man begged his pardon— said he was blind, and 
was forced to grope his way with his stick. Harry now 
begged his pardon for rupoing against his stick, and 
guided him across to the next street, and the old mail 
wished him a good night, aad said, 

'* May vou never be blind as I am. And whenever 
you are ohl, may you meet with help as I have irom you.** 

As soon as the blind man had left them, Harry begaa 
to recollect what he was saying when he first met him ; 
and he would have resumed the conversatioii, but his fa- 
ther told him that he could not talk to him any more 
now, and that he mufl!t walk fast, tat it was getting late. 
Harry trudged on as quickly as he could. His father 
thought he must be tired, and so he wasj but h^ scorned 
to comfHain. 

It was late when they reached the inn. Tea had beep 
ivaiting some time, and Lucy, after struggling to keep 
hersdf awakoi had fiurly given up the poin^ and had 



Mim 9LB\eep, her head resting on her a^ms, which were 
crossed on the table. She was so fast asleep that she 
■could hardly be Wakened «niBcieritly, when Harry oame 
in, to ask whether he had had a pleasant walk. After 
'BwaHowiiig a cup of tea with her eyes half shut, she 
Mbmissfively obeyed the signal of the chambermaid with 
bedchamber candles, and retired to that rest which she 
much wanted. 

Harry would stay up to listen to a conversation be- 
tween ilis father and a postiUion, from which he hoped 
ta discover what wouM be done in the morning, atad 
whait was meant by **that will depend upon circum- 
stances." But before he had made this out he fell 
fttst asleep across the great blaick mink, where he lay 
unobserved till the' waiter tumbled oVer his legs, and let 
fall a spoon upon his head. Harry started up. He had 
dreamed, as he said, that he had been struck by the 
beam of a steam-engine. His mother exhorted him to 
ffo' and dream in bed. She took up a candle to light 
him on his way ; but he turned, and stood looking et tlie 
BOstiHion, astonished to see him still standing tiiere, and 
me father stin talking to him. 

- ** Mother ! what an immense time thi» man has been 
eCanding talking,*^ said Harry. 

**Not above five minutes, my dear," replied his 
iilother* 

" Five minutes only !" cried Harry. ** I have been in 
thai time all the Way to Germany and back again, at .a 
palace magnificently lighted up with llaming crocuses 
of gas. I asked whose house it was. '£k> not you 
know ?* said the man. * It is your friend the great Otto 
Ouerick's.' 1 was not surprised that he was livmg still. 
I only said I would go and see him. But the inside of 
the palace was like a cotton- mill, and there was a great 
steam-engine going on working away. Through all the 
workmen, suid women, and children, I went on, asking 
for Otto Guerick, till at last one guide-man said he 
Would show me the way to Otto's laboratory, wherehe 
was trying experiments always^ in his silk nightgown. 
But the man said the laboratory was at the top of tlM 
house, and asked if i could follow him up high ladders* 
Oh, yes ! I said, as high as ever he pleased. So I went 
^. scrambling on after him, and if my foot had slipped I 
shcmld have gone doivn, down, down, I do not (now 
Wbere i bul l-rew^ed the top, aj^ a 4eor opened^ mud i 
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Iwaid U» nutliaf of Otto 6«6fiek*s mlk nifhtffcnvi^ 
wad I was just going in when tiiat spoon, which i thought 
was the beam of a steam^eogine, feU upon my head. 
Oh, mothef i I wish it had not fa^ileB* It was so pro- 
voking to be wakened at that moment, just when 1 was 
foing in to see Otto Guerick. I wish that I could dxeaai 
It over affain." 

'* You had best sleep again, Harry, my dear,*^ said his 
BM>ther, '* and this time steep in your bed. Come,** said 
she, showing him the way through the passage to his 
liedroom, whete she put mto his hands his nightcap^ 
whi<^ Lucy, even in the depth of her own sleepiBens» 
had remembered to leave ready for him. 

Harry slept nine hours without intermission, but ht 
saw no m<Mre of Otto Guerick, or his gas-iUuminated 
mansion. He was still fast asleep when his mother 
called him. During breakfast his father and mother 
t^ed about the various noises they had heard in this 
inn aU night, and by which they had been so much dia^ 
turbed that the^ could not sleep. His mother said that 
a coach had arrived or set out every half hour, that she 
had heard bells and calls, hostlers 9Bd dnmbermaideg 
and waiters running to and fro in the passages con- 
tinually, and people calling perpetually for their truBkii( 
and portmanteaus, and parcels, and bills. Harry's father 
said that the partition between their room and Uie nejU 
was so thin that they could hear every sound ; and 
there was a man in that room who seemed to be pulling 
off his boots and throwing them down, and throwmg 
wooden legs after them, aU night. 

Harry and Lucy looked at each ether when their 
father and mother talked of all these noises ; they weiro 
anrphsed, for they had slept so soundly that they had 
BOt heard them. 

During breakfast, Harry told Lucy that itdep^Mled 
upon circumstanees whether they were to go on with 
their journey to-day, or to stay in this town. Lucy 
smd she was not at all the wiser, as she did not know 
what circumstances he meant. Their mother told them 
that it depended upon a letter which his fether expected 
to reo^ve by the post, to teU him whether his friend 
would return home this day or not. Harry's oi^ 
reason for wishing to stay was, that Lucymif^ht see Uie 
fretXy walk he had taken the preceding evening ; but as 
It w«9 SAW mining* they eoutd not. walk, MBd^wM 
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glad thst tHey were not to spend the day tft tlie ^n, 
Irfaere thejr bad nothing to do. 

' ** What shall we see nextt** said LO<rf, as she got 
tato the cartiage. ^ I like going on to something new-.*' 



• **?» you had your choice, Harry, what wonld yon 
Wish to see next-?* 

' ** A mountain,*' said Harry, who was faithAil to his 
«Ad wish for a momitain to measure with his portable 
barometer. While he had been taken up with the cot- 
ton-manufactorT) and the steam-engine, and the gas- 
lights, this wish had slept in histnind'; but it was now 
awakened with fresh eagerness. As they journeyed on 
lie eyed the outline of every hill on the horizon. But 
he ODserred a discreet silence upon the subject. Even 
when Lucy exclaimed, ** Here's a mountain comilig for 
you, Harry !" he replied soberly—" So I see, my dear, 
out it is not neiff enough yet ; I will speak when I think 
it is time.** ' 

At last, when they came into Derbyshire, and into the 
biHy parts of that county, Harry spoke, for he thought 
^ was time. 

" Father ! here are plenty of mountains 1 will you be 
eo good as to stop the carriage, and to let me get out, 
that I may measure this one which is almost close to 
us. I will not detain you above twenty minutes, mother, 
if you could be so good as to wait — in ten minutes I 
would run up, in ten minutes I would be down agaiii ! 
May I, father t" 

'' "^No, Harry," said his father, *' we cannot stop for 
you now. It would detain us much* longer than yoti 
imagine. Your eye deceives you in judging of dis- 
tances and of heights to which it is unaccustomed. 'V 

• *• For your comfort, Harry," added his mother, " we 
are going to Matlock, a place where you wiH find your- 
«eK surrounded by fine mountains, upon which you may 
try year own and your barometer*8 measuring powe^ 
at leisure, for we shall stay there two or three days.** 

••DeHghtM!*' thought Harry, "thank you mother," 
isaid he. 

• Presently they entered a narrow but beautiftd vadley ; 
a stream ran through it, and there were hills on each 
iride. Their baiika were covered to a ^at h0i|^ with 
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green, tinjpfed here and there with the brown and yeUow 
eoloyis oraiituRin. Above, high above the youiig feath- 
ery plaatatioiia and the-jBcrubhy brushwood, ro^e bate 
whitish rocks. Sometimes stretching in perpendicolar 
smooth masses ; sometimes broken in abrupt craggy 
summits, huge fragments from which had fallen into the 
river below.* The river, flowed tranquil and placid tiUt 
when opposed by these massy fragmenls, it foamed and 
.frothed against their immoveable sides; then, separa- 
ting, the waters whirled round them in difiiBvent ow- 
rents, and joining again^ the stream ran on its cowsse, 
i^iarkling in the sunshine. The load now lying beside 
this river^ brought them soon to the pretty straggUog 
village of Matlock. 

The morning after their arrival, they went out to 
W9dk. At a little distance from the hotel, where they 
lodged, was a walk up Masson-hilL It was a zigsag 
path, cut through a wood of fir-trees, reaching to the 
aummit, caLled the Heights of Abraham. They went 
part of the way up this path, and Harry was eager to 
go to the very top; but his mother was not ablei she 
said, to go quite to the Heights of Abraham ; she, and 
his father, and Lucy, went to see a cave in this hill ; iral 
his father told Harry that hemiglft go on by himself, if 
he liked it^to the top of Masson-hill, and take its height 
with his barometer, and compare this with the reputed 
height, which is said to be about 750 feet. 

Harry, to Lucy's surprise, stood hedtating, with his 
barometer in. his hand, instead of going on with the 
alacrity she expected. ' 

*' What is. the matter 1 would you rather comowith 
41S to see the cave V said Lucy. 

** No," said Harry, " that is not the thing." 

'* What then 1" said Lucy, *' Do you want me to ^o 
with you ? I should like it, but you know qnamma siud 
that I must not so running about everywhere with you 
her0, as I do at home ; I must stay with mamma. Bdt 
you look afraid to go by yourself," added Lucy, laugb* 
ing. 

" Afraid ! my dear, I am not the least afraid to go by 

myself anywhere in the world," said Harry, proudly.: 

>* 1 am not going to do any thing wrong : what should I 

be afraid of?" 

^ *f I do not know," said Lucy, '' that is what I want jop 
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Wltll me* 1 Sin sui^ there is somethkig yoa de not 
like, or etee why do not you set off V 

'* There is somethiflg I do not like," said Harry, " that 
^ ^ackaewledge. 1 do not like to meet those people who 
•are Uieie, farther up on the walk." 

** Wkal karm wiU they do you, Harry I" said his £»- 



^No hacmv father; only I do not like to meet then, 
kecauee they are strangers." 

-*^ Bai since, as you obsenred, Harry, you are not go- 
ing to do eay thing wrong, you need not be ashamedr^ 
i witt^ net say afrmd^ to meet them !" said his moVhwr. 

*' That is ve^ true, mother," said Harry ; " I know it 
is Tery foolish ; well, I will conquer it; 1 will go on by 
teyseif," added he, resolutely. 

. ** Go on and prosper then," said his father. ** I dare 
say that thoee people will never tibank ^about you, unlese 
|F«u do aoraethmg to attract their attenttoo." 

Hanry walked off as fast as he could ; nor stopped 
till he reached the Heights of Abraham. . Then he took 
«iit his barometer, and noted down the height at which 
^Hw meieury stood, both in the barometer and thermom* 
efter. Then he went down the hill, end as soon j|#iie 
iwd reached the bottom, he looked at the mercury 
a^n ia each, noting down carefully these heights also. 
Fmdiag a retired nook away from the public path, he 
aat dovn^ to work at his calculations, restdv^ not to 
•lir till he had. completed them. On his barometer 
ihen was engraved a table of the heights at which the 
fltercary stands at different elevations, calculated when 
the atmosphere is at the freezing point. Besides this, 
lie had taken cave to bring with him a certain little book* 
oontaiaing " An expeditious method of calculating alti- 
tndes ;" the want of which had, in his first attempt to 
neasure Uie church, prevented his succeeding to his 
ettisfection. Now understanding -and foUowing the di<- 
yeetioiis contained in this little trusty compamoa to his 
dear pOTtable barometer, he made his calculations suffi- 
ciently accurate to satisfy his conscience. He brought 
bim answer within two feet of the height which his £i^ 

* "An ezpeditiaus method of detennining altitudes with thentw 
portable mountain barometer, with a description of that inst^irument, 
by Sir Harry IJnglefield, Bart," 

A Httle tract wlach is, or ougbt to be, add with every portaMs 



898 BARRT AND MXTT. 

tlwr had told hkn had beeH d«teriiriiied hf pnwUnm 

measurement. 

He next went to look for 'the cave. 

It was a large, deep, dark cavern, at the ftotlief «nd 
of which he perceived hght; and as he advanced lie 
aaw the forms of men—of the guides, who held torches, 
and he heard Lucy's voice, and the voices of his facHiMr 
«iid mother, and soon distinguished their figures. Th^ 
were all looking up at the roof, on which ike gwdest 
with raised torches, threw a strong light. From the 
roof, which appeared incrusted all over with jrellew 
earth, hung multitudes of what seemed like earthy 
icicles^ of the same colour, and of enormous bulk. 

" My dear Harry! are you there 1" cried Laet; "'I 
am glad you are come ; I was so- afraid you would not 
eome in time to see these ! Are not they beautiful I 
Do you* kiiow what Uiey are 1 They are s^iactites.^' - 

'* And how came they there V said Harry ; ** and whet 
are they 1 You tell me they are stalaciit§s, but Unt telte 
me nothing but their name." 

" It is a good thing in the first place," said Luey, ^tm 
know the name, because then we can ask people quefe^ 
tions, and then they will know what we are tukhlf 
about." She told him all she had just learned^ fftmi 
what she had heard the guides and her fo^er say ; that 
these stalactites were formed by the water oonng 
through the roof of the cavern, and depositing^ as it 
trickled down, some calcareous «arth, which it £ad diis* 
solved in its course through the soil and rooks, aiong 
and down which it had passed. She believed tliatthc»a 
rocks were calcareous, or limestone. She had further 
heard one of the guides say, that some «talaetites found 
in^his country became almost as hard as stones,- were 
of varioiis colours, and had been polished and made iol^ 
necklaces, and different ornaments. The guides had 
broken off from the sides of the cave some of the sta* 
lactites, and had given pieces of them to Lucy ; some oi 
these, which had been newly formed, were softtsh, and 
crumbled easily when pressed between the fingers; 
some were a little harder and crisp, cracking rathar 
than mouldering when pressed; others were as hard, 
Harr^ observed, as some petrifactions which he had 
seen in his uncle's collection. His father told him thai 
those petrifactions had been formed in the same maii- 
ner in which these stalactites were formed^ and 4Ji0 
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mridM Mid tkal tiiey would show kini plenty of petri- 
nctioMSf and crystals^ and beautifal sparo of itinerent 
coioars, for Which Derbyshire is famous. 

While all this was saying, Lucy's mother, who did 
not Hke standing still long in this damp cavern, had, hy 
gentle degrees, alternately drdtwing Lucy on by the 
na&d, and urging Harry forward hy the shoulder, Icept 
novin^oowiud, till they found themsehree agam at tlie 
entrance or tlie e»t of the cave ,* they were glad to see 
the di^lighl, to leel the fresh warm air, and to tread 
again on dry ground. 

Several boys and girls met ^em in their wslv to the 
hotel, with baskets of crystals, spars, and petrimetione* 
In one basket Lucy saw a petrified wig. The guides 
teld her that the people of Matlock amuse themselves 
by putting vngs and different things in these calcareous 
||Kmgs, to have them, as they say, converted into stone. 
Such they seem to turn into, as no abearance of the 
original mibstaace is left except the form. Butj as Har- 
ry observed, it is not that the substance turns into 
stofie, but that- the calcareous deposition covers it all 
ever, and the original substance in time decaying, notli^ 
iBg afterward is left but calcareous stone. In another 
basket Lucy saw spars of various colours ; some of pur- 
ple and some of amber, of different shades, in rainbow 
stripes^ or idoud-like streaks* Some of these fl|)ars 
were made into hearts, and necklaces, amd boxes, and 
lolhs, and ejgfgs^ and various trinkets. 

Lucy's mother told her that she might choose any one 
of these things she liked. 

Lucy chose a polished egg, of shaded purple spar; it 
seemed transparent, and looked as if you could see into 
it' to a ereat depth ; but when Lucy tried to open it, e^e 
found that it did not open. 

" Of what use then can it be V 

it had a little gold ring at the top of it, and was intend- 
ed to be used As a netting-weight. Lucy had been 
long making a purse for her father : she Was sure that 
ihe pleasure of using this pretty weight would encour- 
age her to go on netting it, as soon as ever they should 
eome to the end of their journey. But how was the egg 
to be earned 1 Her father said he could not have it 
rolling about the carriage ; and the pockets were idready 
ftilly occupied. Lucy would have been reduced to take 
a &it heart instead of her beautiful egg, if Harry— 



wide M he could •treteb, the moH^ eC bis wwtcottt 
pocket, bid her pal her egg in there, *^ where theie ie 
plenty and plenty of room," added he, ^inkiag i» his 
alonach to show the ample space. 

*' My dear Harry, you are very good," aaid Luey.. 

** Not the leaet," said Hany ; **1 sheidd be very bad 
if I did not recollect haw good yen were abom mgr cani^ 
eca-obscura, wluch you crammed into thetmnlb Gaaae^ 
drop your egg in here ait once, and s^ no more abcint il»^ 

Sne dropped it into the pocket. 
. ** But, my dear Harry, it looks as if youiiad a great 
swelling; people will stase." 

^ I do not care,'' said Harry ; " let them start.*' 

This was iiadeed, as Lucy knew, a sreat proof of Hsv 
ry's affection ; for in general he disliked exceesir^ to 
be stared at, and avoided every thing that could bojig 
ispon hiflA such a misfortune. 

"Besides," added he, patting down the egg in hi» 
pocket, ''it does not stick out nme more than ny baM» 
which I have often earned faere» and nobody ever no*, 
ticed it except ray mother. Indeed, now I nave ^ is 
into the comer, 3FOU aee it is not a greater kiflip thttt 
my pocket«handkercfatef, which stieks out as mui^ oa 
the other, side, so aU's right." 

*' But if you were to tumble dowm, tha httd eggmiglit 
hurt yoUf Hany." ^ . 

*' 1 might hurt it," said Han^, " for I should break ^ 
I supnose. Btat, my dear, I never, that is, hardly ever, 
tumble down ; and now I have this epg» it wiil^mah^nift 
more careful v so say no more about it. Now I want to 
teU you about the Heights of Abraham." 

He had prudently forborne to speak of his •operatisoft 
while her nead had been full of stalacttiliea« and s^MonSk^ 
and wigs. She now listened to hiin with due symp». 
thy, and was delighted when he informed her that his 
bearometer measurement came right within two feet. 
His lather congratulated him upon his success* wi^ 
which he was^ particularly pleased, because it was tfao 
consequence of perseverance^ He was ^ad to see that 
his son would not be satisfied till he bad rectified bin 
errors^ and had been as exact aa he possibly eould*. Thw 
promised w^l for his future progress. All the rest wan 
mere child's pky. '' Very few imdes," said he» '* wouM 
have given a portaUa bacooMter to a boy of your Jtgeb. 



1 «»fl«d yon caa prcMTO to him tbat jrou have beeai^ 
to ^se hie pFoaeat, and that it ha^ been of service to 
you, Hanry." 

" It wa3 loeky for hi«," snid Harry, "that there wsis 
!«ob9dy by, on those Heights of Abraham, when I waa 
at my work ; and kicky too, when I came to the bottom 
of ihe hill, that I found a snug place, out of the way of 
everybody* where I made my eaJLculatioos, or else {.am 
•wre they would have bean ml wrong." 

" That would have bean a pity T' said l4iey^ " alter aU 
your paius." 

^'TWelore it woul4 be a great advantage to yoii, 
Harry,'' said his father, " if you couldieam to calcukte, 
and to be abie to go on witb whatever vou are doing, 
when people are looking at you, as well as when you 
are by yourself; because you cannot hope always to hp 
i^ofie when you want to think, nori^an you ad ways hope 
to find snug, solitary traces for your calealatiQas. Ey- 
ety eoiamon schoolboy is forced tp learn his lesson, and 
to oasi up sums, without being disturbed by strangers. 
Ail this is easily learned by practice." 

^' Ay, by practice, I dare say,'' smd Harry. 

" And I wtU tell you what you can do by your owu 
sensed' added his father ; " upon every opportunity try 
to conquer your dislike to going among strangers, and 
then you will get over your bashfulness." 

" Father, then, if you please, I will go with yoja to- 
.d^, and dijQue at the public table, ixiat§ad of ataying with 
my mother and Lucy." 

*^ mg^t, my boy, so you shall." 

When dinner-time came, Harry went along with hia 
father; and as he walked into the public room, said to 
himself, " I am doing nothing wron? : I need not be 
ashamed : I will not be bashful." Still a mist of confu* 
sion came before hia eyes, when, seated beside his fa- 
tiiar at a very long table, he saw opposite to him a lin^ 
of straagors, aod on all si^es of him strangers ! Ho 
scarcely ventured to look up at their faces. He was 
eei^ed with one of his fits of the cramp of bashMnes9, 
imder which he sat suffering and stiffened, blushing, 
and conscious that he was blusbiug, scarcely able to an- 
swer ^^ Yes," or *' No, thank you,*' when he was askcid 
what he would have. He thought that everybody must 
take him for a fool, and this ms^e him feel mofe uneasy 
and awkw^i^* He scarcely saw or knew what he was 
L 21 
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d6ing; he threrw down firet one thin^, then diother; 
first his fork, then his bread in teaehing for the fork, 
then the saltcellar, and at last a glass of water into hitt 
father's plate. It was well it wis no worse. His fa- 
ther set the glass up again, sent aiway his plate, and said 
nothing about it. Harry wished he was in his mother% 
¥ooni, of under the table, or anywhere but where he 
was. His blunders and disasters had more and more 
provoked him with himself, and he thought he had dis- 
graced himself for ever, and that people must think he 
was a vulgar creature, or a child not fit to 'dine wiMi 
men or gentlemen, nor Used to dine anywhere buc in the 
nursery. His face was by this time all burning witii 
ehame, and scarlet up to the roots ef his hair. 
'■ While he was in this condition, the lady who was sit- 
ting beside him adked him if she should help him to 
some Oysters ; he happened to dishke oysters, and he 
answered, "No, thank you," in rather a surly tone ; and 
then, thinking he had done wrong to answer so gruflly, 
held his plate out, and said, " If you please, ma'am." '■ 

** But you have ndt finished yonr sh^eetmeats ; I did not 
observe that," said the lady. "You do not like isweet- 
meats and oysters together, do you, my dearV 

" I do not care, ma'am, thank you," said Harry. ^ 
~ ** You are not the young gentleman, are you," said the 
lady, " whom I met this morning with a barometer iii 
his hand f" 

" I do not renr^mber meeting you, ma'am," said Hs4^ 
ry ;** but rhad a barometer in my hand." 

"Really, I should not have thought jrou were the 
same. ' May I ask what you were doing with that ba- 
rometer 1" 

" I cannot explain it to you, ma'am, now," said Harry. 

A gentleman luckily asked her at this moment to 
drink a glads of wine, and she turned away from Harry, 
and thought no more about him or her question. Still 
his father took no notice of him, but left him to recover 
himself by degrees, and to find out the truth, that peo- 
ple were thinking of themselves much more than of him. 
Gradually he came to the use of his senses and under- 
standing, so far as to hear and comprehend something 
entertaming which a gentleman, who sat opposite was 
relating. As soon ^s Harry became interested in listen- 
ing to what this gentleman was saying, he unstiffened, 
looked up, moved forward on his chair, forgot his blushes 
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^mui Ym bkiBdef9^ «nd aQ his iemnof baring disfraMd 
f himself ; m shon, hs forgot bunself altogether. 

The geBtleman was ^visg an aeeooat of the pki^dev- 
mg of a vessel^whieh had been stranded on the coast 
of South W«les> in St. Bride's Bay. It was a-tfansport» 
laden with oxdnance stores from ikinertca. 
' Harry made out that '^ordnance stoses" here meurt 
fpmpowder and guns. Some of the peo|Ae on theeoast 
saw the signals of distress which were made by the 
arsons on board the^ vessel ; but instead of puttkig oal 
boats and going to thekr assistsdiee, these wicked people 
thought cHily of plundoRog the ressei, and oarryiiig 
.«way every thing they eould for themselves. They aa^ 
aembled itn the beach, and waited there till the ship 
was driven on shore and wrecked. Whiie the pa#r 
people on board were trying to save their lives, these 
plunderers were busy carrying off all they could from the 
wreck. They boarded her as socm as possible, because 
4bey knew that as soon as ever the'gentleinefi of the 
oouAtry^^eald hear that a vessel had been wiedted^ 
4hey would eome to assist the suffereisf and to prevaat 
the j^under.- The^ mob ihade sueh haste, that they got 
^possession of their prey^ and landed a eonsideiehia 
4|Bantity of gunpowder from the stranded vessel. Many 
of the plundeFSrs were loaded with as much as they 
«CHild carry, whtie otliers were struggling for Uienr share 
of the booty, as their confederates were dragging it oa 
the shore. 

In this scene of confusion, and in these struggles) It 
quantity of the gunpowder was scattered on the sfaofv 
and on^tbe rocks. One of the ringleaders^ of the^mob 
^fuarrelling with another, who had g<»t possession of a 
iiiiisket which he wanted to have for himself,^ seiaed'it 
«Bd 4farew it from him with violence. What ^ppened 
none could exactly see, as it all passed so ^ekly ; but 
IMTobably the musket had struck against a flint — ^a single 
spark was enough to set fire to the gunpowder which was 
BcatteKd over the rocks. One explosion after aneither 
was heard, one train commaoieated to another, and in « 
few seconds the whole strand and vocks seemed wvap^ 
ped hi fire and smoke. Many of the pkindevers wsve 
billed OB the spot ; others were dreadfully maimed, and 
died lioffofing deaths, l^e mcHi who threw the raiasfcel 
^bseom&d, aad was never haard of afterward. % 

While Harry listened to this dreadful but true stoiy, 

L3 
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:yty fog ih^MifWwdije A people who perieh^ Hmt wast 
of timely aeeieUnce, iadigaaiioii aga«et tkt wrelohea 
j«rfce lliof^t only of pkindering tke wreck, wrelehes 
•ttoh as he cdttid hardly believe to exist, horror aft ^le 
OAtaalvophe, aa owfiil sense of the justiee of the fmniaih- 
meat which they imflBechatefy brought upontheaMelvoa, 
Mi^eatiaAictioii that they: gained nothing by their erime 
M«-akogetber iUed his imnd; and these suco eoe i¥e sev- 
timents and refleetien» so absorbed him, that he eeas 
l^otely forgot every thing else, forgot where he waa, 
and who was by, and att his own little foolish fe^ingg. 
What was become of his baeMufaiess 1 It was ail gOBio>; 
0one oilT with that superfluous anxiety which he hai 
foU about tho opinions the aunonnding people nug^ 
larm eif hiii. 



Arraa Usey left Matikx:k, the road appeared nniater* 
esting to our travellers* But they had hocks in tiie 
oarriage^ and Luey's mother began to read at ftrat to 
herseS; and afterward to her eonpanions, when she 
found anything that sho thought would entertain thea^ 

*' Here is an acconnt,*' said she, *' of thevanous 8teg«> 
ing insects which infest parts of South America, whcFO 
the inhabitants pass ^eir lives corai^aiinng of the in* 
Ottilerable toflrmettts of the woschetoea." 

^* Will you be so good as to read it to us now V said 
Luey; '*i am so very comfortably seUled witii your 
«hesaing«box wider my feet." 

'^Persmis who have not navigated the gieai rivers of 
South America, for instance, the Oroonoko and the Rio 
Magdelena, can scarcely conceive how, at every instant 
of life, you may be tormented by insects flying in ^w 
ftiff, and how the multitude of these little animals hmj 
tender vast regions almost uninhabiiahle. They cover 
50ur face and hands, pierce clothes with their long 
oaefcer in the ficNrmof a needle, get into your mouth and 
mostnls, and set yen coughing and sneezing whenever 
3P0U attempt to speak in the open air. In the villages 
on the banks of the OrooadLO, winch are surnnuided by 
knmenee forests, the pla^gne . of flies affords an inex- 
haustible subject of eosiversation. When two peramis 
meet in tho awnuag, the first questions they adoress (a 



•aeh <othep are^ ' How M y<m find the zan^ou dinmg 
the night 1 How are we to-day as to moschti0es /'* 

" At Ne w-BaFcelona the wretched i uhabitaote geneFal- 
ly stretch themselves on the ground, and pass l^e niight 
bovied in sand, three or four inches deep, leaving out 
their heads on^, which they cover with handkerchiefs. 
Farther on^.the traveller, fares worse, for he comes tq 
the region ef the sorrowful people^ as they are ealled, 
who are doomed to be for ever tortured by these insects* 
Ooe poor moak, who had spent, as he sa^, bis twenty 
yettis of mosehetoes m that country, desired Humbert 
and his companions to tell the people in Europe what 
th^ poor monks suffer in the forests of South Ameriea. 
When an inferior monk commits any fault, his supenor 
eiLiles hifn to this country, and they call it being cein- 
demned to the mosehetoes." 

Lucy said she w^ks glad i^e was not condemned to 
the mosehetoes, and s^ asked her tnqther if there vwaa 
any more that was eiAertainiag about them. Her mother 
vead to her an aecouat of the different kinds of stinging 
insects, which mount guard at different hours of the day 
Mad night. Just at the time when one party are flying 
away, and when the next have not fixed, or, as soldiers 
waBld say, at the time of relieving guards there is an in- 
terval of repose. The different hours of the day and 
night are marked and known to the inhabitanta by the 
different stinging flies, so that, as they say, they could 
tell blindfold what hour it is by thlB stmg of ^he last, or 
the hum of the coming torment. 

" Horrible creatures !'' said Luey, '* I am very glad 
we have none of them in our country." 

*^ Horrible!" re^^ated Harry, in an absent tone: he 
seemed to be heartily glad to have this history of the 
nosohetoes finished, and to get jod of them* They had 
prevented him from fixing his attention upon something 
which he wanted to Uiii^ of. 

The moment his. mother^s closing tone sumouseed 

that she had finished, he threw himself half over his 

Mde of the carnage, amd began to watch the hind wheel. 

> ^ Is there any thing the matter ^with the wheels hco* 

vther 1" said Lucy. 

*' Nothing, my dear, I un oidy thinking q£ soaM- 

♦ Humboldt. Personal Namtite, vol. r. * 
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^*race mx^f Hairy,** ssftd Ms mother, ** I think y^m 
win fall out."* 

'* No, tfafiidt y0B, nMtnmft, there is ne denyer of that, 
t am holding by the holders/' said Harry. 

There was nothing more to be said about the safety 
of tire {Kwitioii he had choseii; soniethinff mi^, -per- 
haps, have been said about its onseciabiiity, biit bis 
mother went on reading, and his father and Lucy were 
fistening to her. 

" Oh ! Harry T' cried Lucy, ** listen to this ; heie are 
the termites, the grent ants, will not you hiear tkmst 
themr* 

** Thank you,'* said Harry, ** I have heard mouf^ 
tfxMit them.*' 

She lefV him to his wheel for some time, but present- 
ly returned again with — 

** Oh ! H«iTy, did rou hear thait about the jaffuar, that 
came bounding to the shore to play with the little gnrl) 
And tore the skin of her forehead, and she drore him 
Siway with the bough of a tree: oidy thiidc !-*-the 
Jaguanr !" 

; ** My dear Lucy, you jogged me and put me oat in my 
count. Now I must begin all over again," said Harry* 

She drew back, but Sftet some little time exdaimed 
again*^ 

** Harry ! oh ! Harry, hear this ! a shirt-iree ! My dear 
Harry, a real name of a real tree, fifty feet high, shirts 
ready-made grow upon them without a seam !" 

*' One hundred and fifty-five ! I am very glad of itt 
One handred and fifty-seven,** said Harry, continuing 
to count on. 

"If the shirt-tree won't do, notMng wiil,^ thought 
Lucy; and she sat down and sat still during many 
pages ; then starting up again, i^e threwher arm round 
lim. 

"Oh! Harry, Harry; the most beautiful story you 
^ver h«aM. A mother in seareh of her (^iidren, who 
^'ent through such difficulties, and such places; as no 
]»er8on had ever the courage io ga thtengh before* mid 
lived for four days OA nothit^ but black ants, and was 
stretched upon the rack at last, and tortuicd. Ohi 
flmry, won't vou^listen to the end of it t** 

"Two hundred and twenty-one: my dear, im^km 
time, you wiU teU it ta me ^ two bundred lud twenty- 
two.*' 



Lucy gave it up, left fdm to hirnself, aiid Hstened to 
the end of the story; sorry, however; that he could not, 
or would not, ei^oy the pleasure with her. 

After this story of the Piedra del la Mach'e, or rock 
of the liiDther, was finished, Lucy's mother was tired 
reading aloud: her faCher took up a book to read to 
himself; and Lucy, who had the happy power, either 
travelling or at home, of being able to amuse herself, 
begaii to point dut to her mother every thing or animal 
She saw on the road which she thought would look 
pretty in drawing, 

^ Look, mamma, at that ^oman, who is ojossing the 
field with a basket of hay on her back, and the cow fol- 
Idwing, without her perceiving it, and eating the hay : 
is it not like one of the vignettes in Bewick ? Mammae 
as you are not busy now, whenever I see what I think 
would be a good Bewick on the road, I will tell you, 
^d you will tell me whether you think it would be 
pretty or not. 

. '* Look at this old tired soldier stopping beside th* 
Well, and the little girl holding up a tin ^aA that she has 
Just fiHed. 'Now he is stopping to drink, and she in 
putting back her hair off her forehead, and the setting 
sun full on her face. Would not this be a pretty 
Bewick t" 

Her father, who had now finished what he was read- 
ing, and who was always cheerful and sociable, put 
away his book, and looked out of the window, joining 
With Lucy and her mother in their diversion. Presents 
iy he saw an old man and woman tmdfing together 
down a lane that led to a wood, and he began to sing 
a favourite song of Lucy^, in which she immediately 
joined ;— 

^ Tkete was an old man ^iHip lived in a wood, 
Aa you may plaioly see, 
He said he could do more work in a day 
Than his wife could do in three. . 

M With all my heart, tha^ old wimiB« aaadf 
. ' If V9U wiUm® allow. 
You sballstaT at home to-day, 
And rn go ^ow the plough.'** 

' Harry tamed abeut^ mA lotikMd mneh diseomftad Jgf 
the singing ; and Luey said—* 
«" ima 118, Hurry , oil » j#iii tti, yw kMW it'» 
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Bat Harry replied only by storing both bis ean, and 
banging again out of the carriage window farther thaa 
before. The singing in foU glee was continuing, when 
Harry drew in his head, and rubbing his hands, ex- 
olaimed, as he threw himself back in his comer— 

^* I have it ! I have found it out, papa !" 

His father did not ask what he had found out, but 
went on singing. 

** Father," said Harry, " will you explain to me now 
what is meant by a patent, or by taking out a patent for 
an invention V^ 

**I am singing, do not you hear?** said his father. 
" Go on, Lucy, go on singing with me." 

When they had finished the song, Harry asked his 
question again about the patent for an invention, but 
his father Sd not listen to him. 

^* Papa,'^ cried Harry, after eagerly waiting for the 
moment when, as he thought, he could lix his attention : 
" 1 want to tell you what I have been thinking of all 
this time/' 

** I do not want to hear it, Harry,** said his father ; *' J 
cannot turn my mind to what you. are thinking of; I 
will go on with my own thoughts." 

So saying, his father put himself into Harry's late 
position, hanging over the side of the carriage. 

** Well," said he, at last turning to Harry, who looked 
doleful, ''you feel how unpleasant it is not to have 
people ready to sympathize with you ; you feel how 
disagreeable it would be to you if we could not turn our 
thoughts to what you are thinking of when you wish 
for our attention.** 

Harry, looking ashamed, said* " That is true, papa, I 
believe I have been all day veiy disagreeable ; but I did 
not mean it ; I was thinking of something that I hoped 
you would be pleased with, and I did not like to leave 
off till I had quite invented it, or at least made it as good 
as I could.*' / 

*' Oh ! papa,** said Lucy, " may I speak ? You ought 
to be pleased with his going on persevering through all 
the noises we made, and every interruption. I am sura 
I could not so have fixed my attention." 

"You and your brother, my dear Lucy," said her 
father, " have two opposite fiuUts, and I wish you both 
to know them, that you may take care and use yoiir 
power over jmu owa mioda to cure |.hein« Your at« 



imnAimfhTi^f, jMiaiea too qakkly from one thing to an- 
other. Yon are what is Tulg^ly called birdwitted. 
¥o« should endesvoHr to prevent your mind from flying 
off from one subject to another: I encourage you to fix it 
l» steadily and as long at a time as you can. You are of 
such an affectionate, sympathixing temper, that there »s 
)M^ diangeF that yo« shoidd not be ready enough to turn 
your thoughts to the pursuits and amusements of others* 
whenever it is necessary or agteeable. You, Harry, 
have acquired the power and habit of fixing your atten- 
tion steadify on ^our own pursuits, but you cannot 
easily turn ye/iu mind from your own thoughts to what 
is goins on near you, or to what other people wish yovL 
to tlnnk of. Now consider that your sister and your 
mother, and I and everybody, like sympathy, as well 
tts 3ron do, probably ; and if you acquired this unsociable 
habit of never joining in what we are doing, or beinf 
interested in what we are saying or bearing, you would 
become a very disagreeaUe companion." 

** I hope I shall not,'' said Harry, with a look of sen- 
oiis alarm. 

"Yon have perseverance and laudable ambition 
enough,*' continued his father; ^ but the danger for you 
is, tluit TOQ should coi^ne your attention too much to 
one smau oirde of objects^ and not enlarge your mind 
hy general observation and knowledge. You perceive 
that I speak to you not as to a foolish child, but as to -a 
roasontuile creature, who is desirous to improve him- 
self. On this journey you will have opportunities of 
curing yourself of this HvlU When you are going 
Mirough a new country, look about you, observe eveiy 
thing. Wtoi you are with people who are talking on 
subjects that are new to yon, listen to what they say. 
-Mi^eh knowledge and amusemient can be gained by the 
ear as well as by the eye* ' £ars and no ears' might 
make a good tale as w^ as ^ Eyes and no eyes.' " 

** He did listen the other day, papa," said Lucy, " and 
lieard what the gentleman told about the wreck and the 
-gunpowder : Harry repeated it to me afterward." 

" As he was so well rewarded by hearing what was 
entertaining, and by your remembering it so kindly," 
said her father, " 1 hope he will continue to attend to 
-oonversatlcm.'* 

^If people did not. talk so much nonsense generally, 
in company, sir," eaidtiATry, ^' I should listen oltene|E«" 

L3 
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**Pick out the sense: if yon try to do so* yea wffl ^ 
ways find some golden grains of sense even in an ooeaa 
of nonsense. And suppose you should not, it will be 
of use to your own mind to interrupt, even by nonsense, 
the course of your thoughts. The mind becomes stupi- 
iied when it has thought too long on any one point.'' 

" True," said Harry, " so I found to^ay, when 1 w^s 
thinking about my measuring-wheel. When I had 
thought and thought for a great while, I grew quite tired 
and stupid ; I could not tell what was the matter with 
me ; I could not invent what I wanted ; and listeninff 
even to the mobchetoes, whieh I hated at the time, 4iu 
me good." 

'* Harry is so candid," said his mother, " that there is 
really some pleasure in finding foult with him." 

He was not like those foolish boys, who, when they 
are told of any fault, think only how soon the person 
who is speaking will have done, that they may get rid 
of the immediate pain. Nor was he one of those who 
think only of what excuse they can make. Nor yet was 
he one of those (the most foolish) who grow sulky, and 
sit or stand like statues, feeUiig aU the time as if the 
nightmare prevented them from stirring. It is tirue that 
Harry was aequainted with this disaffreeaUe sensation, 
arising partly from shame, and partly from pride ; but 
he struggled against it, and threw it off as soon as 
possible. 

** Lucy, what were you doing before all this began V 
asked Harry. 

" We were singing the * Old Man in the Wood,' " said 
Lucy ; and then she added, in a whisper, '* should you 
like to sing it again ? if you would, I will begin it." 

" I should," said he ; ** begin." 

She began, Harry followed, and their father imme- 
diately joined them. They sung but badly, but they 
were all well pleased with each other, and Lucy a^ 
she was now quite happy. 

" There must be some nan$enge mixed with wisdom 
now and then, must not there, papa 1" said she, ^' or else 
erne is apt to grow terribly tired." 



Our travellers next arrived at Frankland Hall, in Sta^ 
fordshire, where they were to spend three days wiUi 
Iheir friends, Mr. and Mrs. Fnuduaad. 
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^e fiTfit day, at dinner, an old gentleman ob'seirved 
that the pie-dishes of Wedgwood's ware were good con* 
trivances for keeping vegetables hot, and remarked, 
liow very like real pie-crust one of them looked. 

Mr. Frankland, who had been an intimate friend of the 
late Mr. Wedgwood, said that he was present the first 
day when one of these imitations of pie-cnist appeared 
at dinner : the children of the family did not mistake it 
for a real pie, and Mr. Wedgwood had new ones made 
repeatedly, till at last one appeared so perfect, that, at a 
little distance, it could not be known from pie-crust. 
•*When I took off the cover," said Mr. Frankland/' the 
child next me was agreeably suiprised to hear it jingle 
on the dish." 

" Besides this," said the old gentleman, " Mr. Wedg- 
wood made a number of little every-day useful contri- 
vances ; that dish, in which there is a well for the gravy. 
In* the olden times, unhappy carvers were obliged to 
poke under the heavy sirlom for gravy ; or to raise and 
slope the dish, at the imminent hazard of overturning 
the sirloin, and splashing the spectators. Knife, fork, 
Spoon, slipping all the while, one after another, into the 
dish! And, ten to one, no gravy to be had after all!' 
Nothing but cakes of cold grease. But now, without 
poking, sloping, splashing, the happy carver, free from 
these miseries of life, has only to dip his spoon into a 
well of pure gravy. Thanks to the invention of one 
man« all men, women, and children may now have 
gravy without stooping the dish. So I give you, gentle- 
men and ladies, for a toast, ' The late Mr. Wedgwood, 
and the comforts of life.' " 

After he had drunk his glass of wine, the old gentle- 
man continued speaking :— 

" I remember that Mr. Coxe, the traveller, was pleas- 
ed by .meeting with a beautiful service of Wedgwood 
Ware in Russia. I dare say he might find one now in 
Siberia. Last year, when I was in Holland, I learned 
that even the toWn of Delft, which for many years 
used to furnish all Europe with crockery, is now sup- 
plied from England with our Staffordshire ware." 

The conversation next turned on China, and Chinese 
^ artists. 

"They a^ very exact," said Mr. Frankland, "in imi- 
tating whatever is bespoken from them, but sometimes 
they carry this to a degree of provoking stupidity." 
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Of tbiB he gave »i instancy. A ladf wanted to aiftch 
«0me of the plates of a remarkal^ly faandsome service of 
china, which had been given to her husband by the £a«^ 
India Company. She sent a pattern to China, and be- 
spoke some dozens to be m^e exactly the sasae. In 
due time they arrived, were impacked, but, u> her suiv- 
prise and mortification, the lady found that every one 
of the new plates had the appearance of a crack acros9 
it ; and, on examining the piate which had been sent ap 
a pattern, it was found that there wa9 a ct^ck in i^ 
wmch had been exactly imitated. 

Even Harxy, though he loved exaetness, thought this 
was too much. 

Lucy observed the beauty of the china. On her platp 
4bere lay, or there seeiped to Ue, a convolvulus > it 
looked 80 natural that she thought sl^e could take it i^ 
On her mother's was a Celsia, a geranium on anothes, 
and OB Harry's a honeysuckle, of which she could al- 
most fancy that she smelt the perfume. £v«n as sh^ 
«te her ripe cherries, she paused to examine these flow^ 
.ers. She thought it the most beautiful china she ha^ 
ever seen. When she went into the drawing-room sk» 
^iqaw on the chiianey-pieee ik)wer-*pots of the most delip 
•^^te blue, with white figures on them, embossed like 
ivory, and exquisitely carved. Hie drapery on the fi^ 
vres was so light, that ijt seemed a$ if blown by the winq, 
-and so transparent, ^at she could see the blue ground 
though it. 

Mrs. Frankl^d came to Lucy as she was looking at 
these flower-pots, and told her l^at they were Wedg- 
wood's ware, as well as the plates which she had ad- 
mired at the dessert. 

"Wedgwood's ware!" repeated Lucy. "I thought 
that Wedgwood's ware was always black or cream-col- 
onipd, such as the common yellowish plates." 

Mrs. Frankland told her there wa^ a great variety of 
Wedgwood's wares. $he took hep into 9. cabinet at thp 
end of the duawing-rooip, where she showed her sev- 
eral vases, made in imitation of antiques, which had 
been dug up fcom the ruins ^f CStruria, in Italy, anjd 
thence caUed Etruscan* Som9 hs4 red grounds, yritti 
black figures; others red figures, on black groundfi; 
others, which were jiisper, w^e veiy valna^e. After 
Lucy had examined ma, admired «^ th^^e, Mr9* Frank* 
land said she would stow her impthieri which was mpfe 
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valuable Ibaa all the rest. The original, from which if 
was exqiiisilely iinilated, cost the present poasessot 
four thaubH,nd guineas. As she spoke she opened tho 
case which coulaiued the vase, and carefully raised it 
from its crimson -cuahioncd hed. , 

" I know it, 1 have seen il before, raamma," exclaim- 
ed Lucy. 

" Seen it before, Lucy !" said her mother. " Where i"* 

" Iti n book, when 1 was reading to you, mamma." 

" You mean, that you have seen an engraving of it," 
eaid her mother. 

" Yes, inamnia, you remember the three views in the 
Botanic Garden, of a vase Just like this, with a darit 
ground and white figures, t cannot recollect the uamo 
of it, but I know it was dug up out of ruins." 

Her mother told her it was called the Barberini, or 
I'ortland rase. Barberini, from tha name of the Italian 
family to whom it had belonged ; and Porlland, from the 
Dutchess of Portland, by whom it had been purchased, 
uid brought to England. 

Lucy, whose memory was now awakened, recollected 
Dr. Darwin's beautiful lines addressed to Mr. Wedg- 
wood ; " Oh friend of art !" but she refrained from repeal- 
ing Ihcm, for which Harry gave her credit due. 

Mr. Krankland, who now came into the room, told 
her that the ancient Btmacau, or Greek vases, were 
produced by a ditTereni process from that which Mr. 
Wedgwood used in making his. They ^appear to have 
been made by covering the parts representing the Hg- 
urea and ornaments, after their oollines had been traced, 
and then dipping the red ware in a black paint. Tho 
lines of the drapery, Ac, were aflerward traced in tha 
same colour. In those ancient vases, the colour, which 
was red, was in the iorfy of the ware itself In Mr. 
Wedgwood's imitations, both the red and black are 
painted an the porcelain, or rather on the Uicmt; t!ie 
name which is given to Ihe ware after its first baking 
in the furnace. He was the first person who made what 
are called di^ colours, or enamel, without lustre, with- 
put shioiiig. 

Harry thought that the smoothness and pdlish of 
these vases were more beautiful than any glazing. 

" And much safsr, and more durable," said Mr. Frank- 
land. "These colours cannot be injured by damp, or 
fire, Or air, or scid, and will last as bng as the anb^ 
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itance itedf. Yon may h^re observed Uial ikBtAmk^ 

cm common earthenware rund into little cracks. 

" Yes," said Lycy, " I have often observed them cor- 
cring a plate like network, Xl^ look very ugly." '] 

" But what is much worse,^ continued he, ** in mosl 
'kinds of glazing* )ead is employed; which, when d|8^ 
solved in certain acids, is poisonous." * » 

f Lucy observed tjiat glazing looked spinethinff lik<( 
glass, and from the souiiS of the words too, she believed 
glazing came from glass. It might at first have boeil 
called fiflassinff* 

*' Yes," sail Mr- Prankland, " and th6re is, ais yoi 
observe, a resemblance between the outside of sdai« 
porcelain and glass. But the difference between t^as9 
and porcelain is, that porcelain is but semivitrified, thai 
loeans half turned to glass. The managing the heat sd 
as to stop the vitrification, or turning to glass, at thf 
right time, is one of the most important points in ma^ 
king porcelain." 

lAicy returned to admire the beauty of tlie Wedg- 
wood^s ware, repeating, that she thought it much pret^ 
tier than Chinese china. , 

/VBesides the beauty of form, and colour, and tex-- 
ture," continued Mr. Frankland, /*the utility is great 
It is not only perfectly safe for all culinary porposes* 
but most durable for some chymical experiments, m 
which the vessels must be exposed to great heat." 

Mr. Frankland showed them a ^crucible and a retor^ 
made of Wedgwood's ware, and Mrs. Frankland showed 
a white pestle and mortar, which looked like marble, 
but which were of Wedgwood^'s^ ware, and used fot 
pounding medicines. 

Harry asked whether the potteries where all these 
were m-dde was near Frankland Hall. 

" Yes, within a few miles of us," said Mr. Frankland!, 
" at a village to which Mr. Wedgwood gave the name 
of Etruria, and where he established a manufactory, 
whose productions ^re probably more known, and more 
useful to a greater number of people, than ever were 
tnose of the ancient Eiruria." 

Mr. Frankland said thiat he would the next day tak6 
Harry and Lucy to see these works. In the meantime^ 
as Harry seemed anxious to know more, he told him sSL 
that he thought could interest him concerning the his- 
tory of the Staffordshire potteries. The clay of this 



part of England being fit for malting some kinds of 
eanhenware, tbere have been potteries, or remaina of 
potteries, in Staffordshire, ever since the time when the 
Romans were in Britain ; but they had i;ontiniieil in a 
rude Male for agea, as no pereon of industry or knowl- 
edge had attempted their iniprovcnienl till about a hun- 
dred and twenty years ago, when two brothers of the 
Qame of Elers canie IVom Holland, settled here, and 
manufactured a red unglaied porcelain. Afterward 
ttitiy made a sorl of brown glazed stoneware, coarse 
and heavy, yet the glazing of these, such as it was, 
could not be performed without great inconvenience. 
They used muriate of soda, which they threw into the 
oven at a certain lime of the baking of the vessels, Ths 
fumes from this were so odious, that the neighbourhood 
were aJarmed, aud tbrred the straiigerH to abandon their 
potteries, and quit the country. Soon alterward, a 
workman who had found out the secret of their mode 
of glazing, for even that was a secret, pursued the same 
method in a pottery of his own ; aud this was suffered 
to go 00 ii] spiLe of iJie uaiiseous fumes, because the in- 
habitanla found the Jars they made so useful for holding 



pours. 

The first great improvement in our potteries was 
made in the substance of the ware itself, by introducing 
ground flints into the comptiisiiioD, and tlien was made 
what is still called while stoneware. It is used for 
many purposes. You may have seeii it, for insiaoce, for 
Seltxer water- bo tlluB. 

" I know what you mean," said Lucy. 

" This was the suiiest and best wiLpe we had," contin- 
ued Mr. Frauklnnd, '■ before Mr. Wedgwood's lime. It 
is said, ihat the first idea of using powdered flints was 
suggetOed to a poor Staffordshire potter by accident." 

" By aci;id«ni ! 1 am glad of it," said Luey. " 1 tike 
to hear of discoveries made by accident, especially by 
poor people." 

" There was a Btaffurdshire potter, whose name is 
forgotten.'or wboseuaniel forget; be stopped oa a Jour- 
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B^ to London,;at DumiUhle* in Qedforddhire, whem ^ 
soil is flinty and chalRy. Hie consulted the hostler of 
the inn where he stopped, about some disorder in his 
horse's eye. The hostJer advised that powdered flint 
should be put into the eye ; and for this purpose he 
threw a flint into the fire to calcine, that iSj t6 burn it, 
that it might be more easily pulveri^eed. The potter, 
who was standing by, observed the ^eat whiteness of 
\ the calcined flint, and being an ingenious, as well as aa 
observing man, immediately thought of applying this 
circumstance to the improvement of his pottery. He 
first tried the experiment of mixing finely- poijirdered 
' flints with tobacco-pipe clay ; he succeeded to his hopes, 
', and made white stoneware, which put all the browu 
and coloured stoneware out of fashion. Ugly as you 
think it, Lucy, it was much approved tilt Wedgwood 
came, and gave us something better — ^that cream -col- 
oured ware, which was called queen's war^, because it 
was first patronised by Queen Charlotte. It was then, 
and not many years ago, prized in palaces; now it it 
used in every cottage, and known in every place wheye 
plates or dishes are to be found. After this queen's 
ware, he invented all the varieties which you have seen, 
and many more." 

Mrs. Frankland rang the bell, and ordered the servant 
to bring a plate of cream-coloured Wedgwood ware, 
another of the white stoneware, a crock of the dark 
glazed kind, dnd a common red garden-pot; these she 
placed in the order in which they had been made, be- 
side Wedgwood's beautiful vases, to show Harry and 
Lucy the difference and contrast, 

" And all these improvements, or at least the 'latest 
part of them, were made by one man,*' thought Harty. 
' ** Then more was done by him during his lislthne than 
had been tione in hundreds of ]^ears before." 

Lucy asked if any'luc^y accidents fiad happef^ed to 
)fr. Wed^wood^ which put imp'rovemenis into his head, 
or ffave him the first idea of any of his intentions^ She 
said she should like very much to knov^ the story of 
these, if Mr. Frankland would tefllit to her. 

Mr. Frankland said he did riot kiibw of any such, and 
observed, that though one or two fartuiuite aceidents 
might occur to the same person,'it-'tra» not possible thiit 
8uch progressive improvements as Mr. Wedgwood hgd 
made c<^d have^been'silggested by acetd^nt, or aic» 



^eoi^;i^iAed'I^ any one who Had not scielttific knowt- 
' edge. ■ 

"I Bhonld like very mtach," said Harry, "to know 
what he did first, ana what he did n«xt, and how he 

went on from one experiment to another." 

" or all this 1 cannot pretend to give you a history," 
said Mr. Frankland ; " for I am not sure that I know it 
clearly myself. All I can tell you is, that he Improved 
the potteriea hy the introduction of aubatantes which 
had not before been employed in the composition of 
these wares. It had been found that some Cornwall 
granite is as good for making porcelain of a certain kind, 
as the clay which the Chinese use. 5Ir. Wedgwood in- 
troduced Dorsetshire and Cornwall elays." 

"Perhaps you could tell me, sir," said Lucy, "how the 
delicate blue of the ground of this flower-pol is made." 

"That is given hy a substance called cobalt," said Mr. _ 
Frankland. " But, as you have never seen it, the ivord' 
cobalt leaches you little." 

" I wish I knew," said Lucy, " how the beautiful col- 
ours of the flowers on the dcasert^plates, and how the 
purple and rose colours on this cup, are produced." 

"The purple and rose colours are given by the prfr 
cipitate of gold dissolved in nitro- muriatic acid ; tile 
oxydes of iron also produce many of the colours which 
you admired. But, as you are not acquainted with any 
of the oxydes of iron, or with nilric or muriatic acid, or 
with the precipitate of gold, you know nothing atom . 
from my answer than a number of names, which prob- 
ably you will not be able to remember an hour, and 
which, unless you ieam their properties, could be of no 
use to you, even if you could keep them in your head 
all your Ufe." 

1 " But without telliog us all those hard names, sir," 
said Lucy, " could not you give us some general idea of 
how he did it all !" 

Mr. Frankland smiled, and answered, that he did not 
exactly know what she meant by a general idea of it 
all. He could tell her only that Mr. Wedgwood, in tha 
* first place, learned the properties of different clays and 
minerals, and what effect would be produced on these 
by fire. Id diort, be applied to the study of elv^mistry 
and mineralogy, to learn all the experiments which had 
been made by others, and then he tried new ones for 
bimselfi butif he had not read and acquired this knowl- 
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in doing what others had done before him. Besides 
genius to invent new and elegant things, he had the 
good sense to observe what is wanted every day bv t]^ 
greatest number of people ; so that he not only proouc^d 
what pleased persons of taste, but what was useful to 
all classes; and he continually considered bpw he could 
improve, not only what others m^e, but what he had 
himself produced. It was by this attention to little as 
well as to great objects, and by steadily adhering to one 
course of pursuits, that he succeeded in accomplishing 
all that he began ; no small praise fpr a man who under- 
took so much. " The consequences of his success we 
all know," continued Mr. Frankland, turning to Harry *s 
. jatl^r, ** and we all rejojce in them.. Wedgwood made 
a large fortune for himself and his childreUf with a char- 
acter, a reputation, above all fortune. He increased 
amazingl)[ the industry, wealth, ^nd comforts of |1^ 
poor in his neighbourhood ; multiplied the convenieil- 
. ces, elegances, and luxuries of life for the |*ich ; raised, 
at home and abroad, the fame of the arts and manufac- 
tures of his own country ; extended her commerce, and 
spread his own name, with his productions, to the most 
'remote regions of the civilized worl4." 

A pause ensued after these words; all locked with 
admiration at his works, and those who had known him 
intimately sighed for the loss of an excellent man and 
a kind friend. 

The next day, Mr. Frankland took Harry and Lucy to 
see the works at Etruria. We shall not follow them 
through all the processes, but shall only mention what 
Harry and Lucy recollected and tojd their mother on 
their return. 

"The first thing I rememher," said Hwry, **is the 
Improvement in the way; of grindihg the flints." \\ 
' •* But you must know,'mother, in the first plafee^" sa|d 
Lucy, " that formerly this was very unwholesome work, 
such a quantity of the dust of the powdered Hint flew 
ofl"; and, as the workmen breathed, it went in at their 
mouths, or up their noses, and it brought on complaints 
in their lungs and stomachs, and inflamed their eyes he- 
aides." ' ' ■ 

*• All this was remedied,*' continued Hatry, «* b^ grind- 
ing the flints in water, which prevented the dust from 
Hying off. The name of the man who made ttils im- 



ffSTcttHK, aai -mbamtda the first li^U ob tbu-priKt 
fie, WW BrndiBv, aivl .Lbe mill is very ingenious." 

" Bwt you hwl tMkUer not.^top to d«scnbe that," aiH 
Lucy, ■' bei:9U3e pei:b»pB iqamnta does not care as mucli 
•kout it a» yeu do. Now let m« go na.Harry, an^ teU 
klittlft. WeU, in«ata>4> ibe fliaie grpuod in Vke gtvai 



. , aid Harry. 

"Mixed with water," continued Lucy, " looked at first 
like chalk and water, thickish; then by mixing with 
alay. and by stirring, and beating, and Htrainiiig through 
sieves, this became first a sort of pulp, and theQ nbout 
as thiuk as paste or dough, and then it was ready for the 
man to carry W tbe potter's wheel- Yoii know the pot- 
ter's wheel, maimna! Iremember first seeing the print 
of it in our book ot trades. But there is au improve- 
ment in this. The vnry common one, which I onue saw 
long ago, was only a circular board turning on a per- 
pendicular stick," 

" Axis," said Harry. 

" A boy whirled it round for the nian, you know, mam- 
ma, while he went on moulding the clay upon it into a 
bowl, and he called to the boy to make it go slower or 
faater. But in this potter's wheel no boy to whirl the- 
board is wanting, for it is turned by a shaft," 

" And that shaft is turned by a steam-engine," said 
Harry. "The steam-engine, mother, at work again; 
observe, mother." 

" Ves," said Lucy, " papa called it the great servant 
of all work." 

" But there was an improvement in this potter's wheel, 
whiuh you have not told yet, Lucy," said Harry. 

"No, but lamcomingtoit ; let me tell it," said Lucy. 

" If you understand il," whispered Harry, in a very 
kind tone, as he was only afraid for her, not anxious to 
show what he knew. 

" i understand one thing about it, and that is all I want 
to tell, my dear," said Lucy. " But I will begin another 
way. You know, mamma, that it is necessary to make 
the potter's wheel go slower or quicker, whenever it is 
desired by tbe man who is moulding the clay. For- 
merly this was done by a boy, who turned it faster or 
slower as he was bid ; but the steam-engine, which M 
now used fur keeping this wheel in motion, goes on 
continually at its own regular rale, and would never 
mijtd ttia caiUog 9ut ' filter !' ' slow.^ 1] ^slower [^ ' fast- 



drf^ Thetefdre he intist have sawie way«f ifadeenlof 
.or quickening the wheel without intenering with tlu^ 
jiteam-engine. *f1ii8 is done tot him by ^e new eoatri- 
Vance,' which I will bow deaeribe to you, if I oao* 
[ *' Imatt^ne, mamma, two sugarloaf-^aped roUears-; i«9 
eones of wood, standing one wiUi t^ pc^t down, ikt 
other with the point ap, and turning on pins run^brougli 
them, like your silk winders : these cones are placed al 
%ome distance from each other, oppowte to the potterV 
wheel. Suppose that they t^ set tn motion ml k«pi 
In motion by the steam-engine, and ths^ motloit eOfD^ 
municated from one of them to the pottev^s whe^i. 
Very well. Then next, mamma, imagine a bond passed 

Sound these two cones, in such a mamier th^c it shouid 
Iways be at the thicker part (tf one ^oone,' while it is at 
the thinner part of the other. Thwi, whim the man 
wants his great wheel to go fa9*<^r, he shoves up the 
'band to the thinnest part of th« oone which 4s coimectoi 
with the wheel, and if b« wants it to go slower h^ 
pushes the band down t^ the thicker part } something 
like the way, mamn^a, in which, as vou may remember, 
we have seen old Margery with her spianing-whe^ 
shift the band from the.lai]ger to the smaller vimai 
her wheet Harry took notice of the coHes as soon as 
he saw them, and asked what was their use. Ps^ bid 
liim find out, and he did. Was not that well, mamma ?'* 
"^I am glad you remember this, my dear Lucyy*Vsaid 
ber mother. 

** Thank you," said Harry's eyes. 
. I^ucy went on with raised spirits: '* Mamma, I wish 
you had seen the man moulding the clay, and dl the 
metamorphoses of the potter^ wheeL First, in one 
ihiniite, the lump of clay turned into a bowl; then, the 
instant after, he squeezed this soft bowl up in his hand, 
dashed it on the wheel, and again he turned, and moiddedt 
and ifi an instant it was a plate ! In another instant the 
plate was gone, and in its stead a cup stood before us !** 

"A cup without a handle," said Harry. 

^ «< The handle, if wanted, must be made separatelyi and 

stuck on afterward. Only certain shaped things, round 

Or flat, are made on the potter's wheel. Those which 

have ins and outs in their shapes are made in moulds, 

into which the moist cl^y is squeezed ; sometimes two 

'parts of a thing, the spottt of a teapot* for instance, an 

made in separate moulds* and the halves joined tog^her 

'^Iterward. But I dare say, iitiother,^pottkB0w^idl4liis,^ 
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** from the priota ^d desectiMaooJi ia our 4^^ book ^f 
/^Inid09) mid £r0(B BOine oth^» of por little apd krge 
books. Bu^ liiMi to Bee tbe veal work l^ng oii»jaid 
1 .^ «eal tluiifs. T-hero was always epme diifer^pce be- 
tween the description and the reality, or spipething (fa^ 
>J Attckid Iftigef •« g w rtlor ^uia. ti is, or spme little par- 
- t|i9ialar;;Ksirmimalance^ which I did not qowprehfend till 1 
i«aw jt Ma9inaa»i did not teU you that we •9,w the 
iurnaees and kili^ for l^akiiig-^/Sryi^ the porcelain, m 
they o«ll -it^- These were niMch linger Uiaa 1 expected. 
,:W^esi ^e pov^lain lias heen once baked, it is called 
hiscttil, in which state it is ready for pointing. Mamma* 
lXhstf.i^ QOl-.ta^d y#a how^much I was entertained in the 
ipwUnf^oooi, by seeing how duU the colenrs look 
tjwhen they are first laid on^ and how bright and briUiauit 
they are after they have been fired^-what v(^a $o be 
"g»iidfW«» ^uile dsok beforehand." 

** Pray, Lucy," said Harry, *' did you observe a mail 

^ho ^wa» standing beside, one. of the. Comacea, whosa 

tntsifiess neemed to be to isegulate the heat J He had 

j^iome yttle jbiteof clay, which looked like little stoppers, 

.W^ he put these into tbe fire aRd .measured, them, did 

.>irau see Mo^^" 

V- **Na; I saw. ihe torn!'' said Luey," but I did.rf<QQl 
)lEnow what Ike^ was doing. Well, n^anima, there is one 
f«kli^ ihing I Eemei»b0r,.4a>d that is all. You knpw Ul^ 
>jcof|Mi>on kind of b^ue wi white cup^ and saucers, j^id 
?>|liates,vwith windmills, and Jsipuses, ,and strange Chi- 
nese-Iookiog figDres, and all maaner of things upon 
them?^' 

^ '* 1 xlo know4 la^lyr what you mean,'* said ^^ moth* 
;4^St iflEUgl^ng# '' otherwise I am n^ ^^re that I shoulfl 
! kno w it frcpi vour descrwtion.'' 

** Maninia« these;were rormerlypfwited* ^e at a tim«, 

iJ^haod,biJ^ now there is.a ouwJi quicker wayj Mr. 

PrankUmd sl^^wed it tQ nie. First, the patterns, whal* 

^eveir yoi| wish, )ioases or chiarchas, or geese or turkeys, 

jprshepberdeftKesyOf ^phaAts«;4»i; wuidSnillSi s^re ^nated 

.«»psi>er." 

'^ Engrmed on, ce]K»er fireiti** s^id Harry,^ *< and the 
dblue colour put necai^ tbe coppei<f4ate, ix^te^ ipf print* 
<^0t9 ink* - . ' • . . , » - 

f ^* And tilie bkie e<^oui^^-*ol|J let f^e ipU thati H»rry f* 
'jov$d lAfey ; '> the bloe qc^^r is made of q^l^^l^** 
^^ Osfyde of cobalt, I believe,^ said Harry, " wnich dif' 
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i^f9 fhMi ediMilt, Mr. FraaUand told n^, ifymtirecdaeet, 
' Lucy, tis much as rust differs from koo/' 

^ W«U, oxyde of dobalt it should bs^ I reeoUect,** Mod 
Lfiey ; ** and this is mixed with some earth and--^ 

'* And linseed oil," said Harry ; *' like what is used in 
^ Jiririter's ink." 

*' And when it is altogether alKMit as thick and mil as 

paste, it is put on the copperplate. You knowyiBam- 

ma, you showed me common eB^nvvinf ^aee : and just 

iike any common engraving tlus is done* As mairy eop. 

ies of patterns are taken off on paper as you want.** 

** You forgot that the paper was smeared first with 
*oft soap," said Harry. 

*'Then; when you #^ant to use these patterns,^ said 
Xucy, ^ the superfluous paper is cut off, ami the prmied 
part is moistened and laid on the cup, or whatever ye^ 
wish to put it on." 

'* The cup must be in the state of biscmt, rmnembeif* 
'•aid Harry. - 

** Biscuit, to be sure," said Lucy; "the biscuit In- 
stancy sucks inj absorbs the colouring stuff, from tfte 
moistened pattern, then tiie paper is washed off, aadyott 
'see the coloured pattern printed on the cup direct^. 
Is not that nice and quick, mamma t Hiett tiie cop 
'must be let to dry, and afterward it is dipped in some 
sort of glazing stuff, and the cobalt^ I mean the oxyie 
yif cobait, comes out a beautiM bhie. And there iS' the 
^eiip finish^, painted in this easy, expeditious fTayr « 
hundred thousand, 1 dare say, eould be painted in Ifals 
manneis whil6 a person could paint one single ci^ in tte 
old way." > 

; ^The name of the ingenious person, as Mr. Frank- 
land said, who discovered this method of tnm8fenk% 
engraving from paper to earthenware, has not been 'pre* 
nerved, and I am Sornr for it," added Harry. 

^' Mr. Frankland tord us^ that since this ihventk»i, this 
l$lhe and white ware has been made in sueh qiuantities, 
and so cheap, that now ahnost everybody can affOKlto 
^buy it^ aiid it is in every cottage; and the poor people 
can have now what only the rich and grand had ft(|^ 
mer^yi Are not yOu very gladof that, mamma ?"- 

** Yes, I art, my dear," said her raiother ; ** and I aih 

f^Vad," added she, smiling, *' that you give youi^f time 
otake breath at hifet, and that you alio w me time to 
f^^ofk yoQ for all you have told me: You se^m to l^ave 



4fMB very mud) eBteHaiued at th« potterieB, aad yim 
have eiilertaiaed me by your account of them." 

-" Mamma," said Lucy, " do you think we have re- 
membered enough 1 I know 1 cannot recollect half 
what I aaw and heard, but I remember almost all that I 
UDderstood dearly." 

" That ia quite enough, my dear," aaid ber mother; 
^ I never wish you to remember more than yoa under- 
MaDd- Of what uae could it be 1" 



" Good morning to you, mamma," said Lucy. " I for- 
got to tell you yesterday, when we were talking about 
the potteries, that we saw the house in which Mr. 
Wedgwood formerly lived ; and a very nice house it is." 

" Good morning to you, father," aaid Harry. " Do you 
recollect yesterday aeeing a man Btujidiug by one of the 
furnaces measuring some little stoppers of baked clay, 
whii^li he slid in telween two pieces of brass, like tae 
two parts of a hinged ruler. These pieces of brass 
were fixed, but not parallel to each other; they were 
closer together at one end than at the otiicr. The man 
took the bits of clay, or stoppers, out of a heated furnace, 
and he tried each stopper between these rules, and look- 
ed at divisions, which were marked on the brass plates. 
What was he doing, papal" 

" He was using a sort of thermometer, Harry," said 
his father. 

" A thermometer of clay, papa '." said Lucy. 

"Veil, for measuring higher degrees of heat than can 
be shown by that thermometer which you hare seen ; 
if that were exposed to heat beyond the highest degree 
marked on its scale, ihe quicksilver would expand so as 
to burst the glass, and the glass would melt if put into 
one of those furnaces which you saw yesterday; but 
these olay thermometers cau bear and can measure the 
heat of the fire ; for which reason it is called a pyrome- 
ter, thai ia, measDrer of fire-best." 

" 1 am glad 1 know the name, and what it means," 
taid Lucy. 

" Father," said Harry, " will you be ao good as to ex- 
plain the pyrometer to me V 

" Harry, will you be so good as to use your own uh- 
deretandmg.l" said his father. " From what you have 
seen, and uom what ^ have just told you, you know 
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** PapttI remember seeing,'' said Lucy, ** in 
Dialogues, the description of a pyrometer, but I do oat 
think that it was made of clay." 

*' No, that pyrometer is different,'' said her father i 
*that measures by the expansion of metal bars vriih 
di/ferent degrees of heat, which is shown by the motioa 
given to an index." 

*• Like the iiygroraeter,'* said Lucy, 

^* Yes ; and there are several different kinds of pyiom^ 
ters, of which you can read the description at your 
leisure," continued her father, "in any encyclopediat 
if you have any curiosity about them." 

" Yes," said Harry, " I should like to compare them* 
and see which is best, if I could." 

" That would be a good exercise of your judgment, 
Harry," said his father ; " but there ace so m^nyt they 
might tire and puzzle you." 

•* The clay of which Mr. Wedgwood's pyrometers are 
made," continued his father, " possesses some proper^ 
ties which fit it peculiarly for the purpose to which it 
has been judiciously apphed. Those half-burnt bits of 
it which you saw, Harry, may be dropped at once into 
intense fire without cracking; and, when they have 
received its heat, may be plunged into cold water with- 
out the least injury. In about three minutes they ac- 
quire all the heat from any fire which they are capable, 
of receiving, so as to contract as much as they ever will 
from that ctegree of heat. They may afterward be left 
in that heat as long as you please, for they will. not 
change. Take them out, and they can, as you have 
seen, be cooled in a few seconds, and are then ready for 
measuring in the gauge, or scale." 

" How very convenient !" said Harry. " But as each 
pyrometer-bit can be used but once, there ought to be a 
constant fresh supply." 

" There are large beds of this clay in Cornwall," said 
his father ; " and to ease your mind, Harry, on this sub- 
ject, I can tell you, that Mr. Wedgwood offered to give 
the Royal Society a. sufficient space of a bed of that 
clay, to supply the world with pyrometer-pieces for 
ages." 

" I like that very much," cried Lucy. " I cannot 
bear that people who discover scientific things should 
be covetous of them, or afraid that others should have 
a share." -. > 
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«*How could you ever think of such a thing?'* said 
Harry. 

" 1 never should have thought of it,^' said Lucy, "only 
that I heard a gentleman once at aunt Pierrepoint's 
say — ^but I believe 1 had better not tell it, because it can 
do no good to anybody. But, Harry, I hope, and I am 
sure, that if ever you invent or discover any thing, you 
will be ready to let others share with you." 

"That I will," said Harry; "oh ! I wisli it was come 
Xo that. Father, there is something else I want to say, 
luit I do not know how to express it. It is, that I think 
that a person who invents any pyrometer, or hygrome- 
ter, or barometer, or new and exact instrument for 
measuring heat, or cold, or height, or quantity, does 
Biore service than a person who invents only a machine, 
which will do only for some particular purpose: be- 
cause those measuring instruments will assist a great 
many other people in their experiments for years, per- 
haps for agies, to come. Do yoii understand what I 
mean, papa?" 

" Yes, ray dear, and I think what you say is very 
.true* But do not twist the poor button of my coat any 
more, or you will pull it off; and let me go now, for 
there is the breakfast-bell." 

" Who will be down stairs first 1" cried Lucy, letting 
eo her button, and running foremost. Harry might 
Eave overtsJLcn her, perhaps, in a race across the hall, 
but that he stopped to hold open a swing-door for Mrs. 
Frankland. She had in her hand two small packets, 
one of which she gave to hini, and the other to Lucy. 
On opening the paper in which these were wrsq;)ped9 
tiiey found two cameoes of Wedgwood's ware. Lucy's, 
ivhich was black on a white ground, represented a negro 
in chains, kneeling, with his hands raised in a suppUca- 
ting mamier, with this motto Bngraved, 

" Am I not a man and a brother I** 

Harry's cameo was aU of one colour, brown. It 
represented three allegorical figures^ Peace, Art, and 
X»^ur; and it was made of clay which had been 
brought from Botany Bay. Mr. Wedgwood made use 
of this clay, as Mrs. FranJcland told Harry, on purpose 
to show the settlers and inhabitants of that country 
what could be made of their materials by industry and 
ingeiiuity ; and thus he encouragod them to exert theraiT 

MS 
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aelves. Of these cameoes the late Mr. We^wood dis* 
tributed many hundreds. And no doubt considenble 
effect was produced by 



** the poor fettered slave, on bended knee, 



From Britain's sons imploring to be free. 



*' LucT, you have not seen our garden yet,** raid Mrs. 
Frankland. ** We had not time yesterday ; but, if yoa 
are fond of a garden, come with us now, yourmotaer 
and I are going there." 

"Oh! thank you, raa'am/' said Lucy; "bat I mmft 
call Harry, and we will follow you directly.*^ 

They followed, and a gay garden it was, full of byo- 
riety of bright-coloured flowers, rich beds of carnations, 
and roses in full blow. . 

"Roses, muss roses in full blow in September P* 
cried Lucy. The day before she had left home, she 
had searched their garden for a rose for her mother, biii 
could And only one poor solitary bud, which had a yel- 
low nightcap on. She asked Mrs. Frankland to tell her 
how, she contrived to make her roses blow so late ia 
autumn. 

" By pulling off some of the buds in spring,^' said Mrs. 
Frankland, "as soon as they begin to form, and 1^ 
transplanting some of the rose-trees early in the spring, 
80. as to prevent them from flowering at that time, then 
they blow in autumn." 

Lucy said she would try this next spnng on her own 
two rose-trees. 

" Not on both, will you V^ said Harry. " Let us puH 
the buds off one, and leave them on the other, then it 
will be a fair experiment." 

" And besides, you may then have a chance,*' said 
Mrs. Frankland, " of the first rose of spring, as well as 
the last rose of summer. •• 

Lucy took notice of some large clusters of bright blue 
flowers^-agapanthas, and varieties Of dahhas; she 
thought them beautiful, but she supposed that these 
could not be had without a great deal of trouble and 
money, and a hothouse, or a gardener at least* But 
Mrs. l^ankland ^aid these did not require a hothouse, 
or even a gardener's skill. "Indeed," said she, "all 
the flowers in this gavdea, excepting^ perhaps eertala 
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eaUiaU^ns, which my gardener prises highly, thettgh I 
. do not, may be had by anybody with a little care and 
exertion of their own.'' 

''By anybody!" repeated Lucy. ''But, ma'am, do 
3^ou mean bodies like us T like Harry and me ! with 
only our own hands 1" 

' " Yes, b€»dies like you," said Mrs. Franklandy ^ with 
* your own hands, provided you use your heads as well 
as your hands." 

" In what way must we use our heads !" said Lucy ; 
" will it be very difficult !" 

' ** No; consult your gardenei^ dictionary, and follow 
tCs directions. Only remember to do so at the right 
time of year," said Mrs. Frankland. She told Lucy 
that she ceuld give her the root of an agapantha, and of 
«ome dahlias, and that she and Harry were welcome to 
seeds, roots, cuttings, or slippings, pf any thing they 
liked in this garden. ''Write down what you wish, 
^and I will have them ready by the time tout mother 
brings you here again, as I hop^ she will on your rer 
4urn homewards." 

Joy sparkled in their eyes, and they thanked Mra» 
Frankland, with warm gratitude ; but, an instant after- 
:ward, they looked unusually grave ; for the embavrass- 
ment of riches^ came upon them. They were left to 
make out their list ; and how to choose was the diffi- 
eulty, where all were beautiful, and when their little 
garden could not hold all. Harry went to work pru.* 
4^tly. He measured out a space of ground that was 
the size of their own garden. Lucy could hardly be* 
lieve that it was so smsdl as what he now. showed her; 
but he had often stepped the boundaries, and was^ure 
'Of the size of their territories. Rule and measure soon 
eettled the affair, and- brought their wishes into pr^^ 
compass. They calculated what their garden would 
hold, and made out their list accordingly. Their chief 
wish was to have a great bed of pinks and carnations. 
, But the moment they went near these, an old garden- 
er, who was at work in the garden, and who had long 
been eying them, approached. He began to praise his 
eamations, which he said were the finest in the coun- 
tv, and he pointed out his favourites. There was the 
Prince Regent and the Duke of Wellington in full glory, 
these everybody knew ; but beyond these he had two 
a^iperl^tive newiavdurites. One he4;;aUe4 TicJMdt of 

23* 
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Botbtf^ or tk» Chvtt Van Trmnp. The other, 3%v A»y 
ofthB Worlds or the Great Panjandrum. Hai^ and Lwsy 
did not much admire either of these. Van Tromp they 
thought was of a dull coloar, and the great lanjaiidniiii 
■ had bunft, and wae faUing to pieces in spite of his card 
support. Harry preferred some oth««. 

'^That which you fire now at, master," said the gar- 
dener, *^ie Davy's Dutchess of Devonshire: that ifttle 
dutchess was thought a great deal of some years age^ 
but she i# quite out of fashion now.'* 

Harry did not care for that, he liked her* 

** Wmit does he say T' askeid the deaf gardener, tum- 
ing ta Lucy, and leaning down that ^e might hear the 
answer. 

^ I say,*' cried Harry, speaking loud in his ear^ " thatt 
i like my little dutchess better than your great panjao- 
drum.** 

^^indeed !" said the gardener, smiling in scorn. ''Why, 
master, what you have taken such a fancy to is not 
tt^ carnation eveUf-it is only a pink." 

" I do not care," said Harry, '* what you caU it. I 
like it, whether it be called carnation or pink." 

The gardener looked at him with contempt. 

*' Pray what is the difference between themi" said 
Lucy ; " my mother has told me, but I forget it." 

The gardener told her that one chief difference is in 
the roundness of the petals of carnations, and the jagged 
or pinked edges of the petals of pinks. 

Lucy liked these edges, and she really thought some 
of the pinks prettier than the carnations. She told Harry 
»o, in a low voice. ** But I am afraid," said she, " ihift 
the gardener would despise nie if he heard me say se." 

" What signifies Whether he despises yon or nott* 
Bsdd Harry. *' There is nothing wrong in liking a pink 
better than a carnation.*^ 

The gardener, who^did not hear what wto said, fui>- 
cied that they were debating whether they should aait 
for one of his grand panjandrums, and he began to sav 
that he was sony that he could not offi^ this, he coura 
not give this to anybqdy. 

Harry assured him that he need not make any iipolo» 

Sr, because they did not wish for them. Piqued by 
Rrry*e indiflference, the gardener nanved several lonn 
and ladies who had admired his panjandrum abov» all 
"ttuBgSy aad' vrho had tried in vain to obtam it. it nM 
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'M tdfy^greai firity, he said. Only two tnber poo^ in 
Stiffiand had a real panjandrnm. 

Harry liked flowers for being' pretty, end did not ciiFe 
whether Uiey were rare or not. 

The gardener did not believe him. Soon afterwaid 
he offered Harry some pinks of a kind which he hked 
particularly. 

^ But, master, I can let you hare them only upon coa- 
dition that you promise not to give any cuttings or lay- 
ers of them to any one.** 

Hirry drew back with disdain, and said he would 
nake no such promise. 

The gardener smd that unless he would, he should not 
iMive the pinks. 

•* Then," said Harry, " I will do without them.*^ 

'He tui*ned off abruptly, and walked ^way ; but Lucy 
stood still, and said, 

** I believe we may have them. Mrs. Frankland told 
us we might have any thing in this garden that we 
choose ; and here she is coming back from the or- 
chard.'' 

^ Oh ! that alters the case," said the gardener, with a 
. look of some mortification. '* Then, master, you must 
ehoose what you will, to be sure." 
' Harry turned back, and walked composedly along the 
sides of the carnation-beds, writing down the joames of 
those he chose on a Int of paper. The gardener breath- 
ed fineely when Harry passed by the panjandrum, and 
, turned ms back upon the envy of the world. 

Lucy whispered to her brother, *' Did you see how 
much he was afraid that you should have chosen any 
of those that are really valuable; and why did uA 
you I** 

" Because I did not like them, and I despise his mean 
teasons for liking them," said Harry, putting ^e paper 
and pencil into her hands. *' Now go, Lucy, znA 
choose." 

Lucy, admirinr her brother^s independence, followed 
bis e:tample, and chose what she liked, without being 
influenced by the foolish wish of possessing what other 
people cannot procure. She did not choose either the 
pride of Holland, or the envy of the world. 

Hany was quite right to adhere to his own taste : 
here was no trial of complaisance or generosity. 
. ftfips. Fraaklsnd and their mothwfiow retusoM AoA 
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tlMQi^ard, and Harry and Liicjr gave Mm. Fn&kiaadt 

their list. She looked it over, said she thought they had 

'Chosen well, and had been moderate in their requests. 

She called to her gardener, gave him the paper, and de- 

■ aired him to have the plants in readiness at the time she 

mentimied. 

•• Very well, ma'am," he answered, coolly looking over 
^e Esty which he saw was only of common flowers ; 
but when she added that he must also give some DuC^ 
hyacinths and tulip-roots, the gardener^s whole coua- 
r tenance changed : he exclaimed, '* My Dutch tuUos and 
hyacinths !" and throwing down a h^ that- he nad in 
Ibs hand, he walked off, muttering to himself, *Uhat it 
was well his mistress's head was not loose, or she would 
give it away." ■ 

V Mrs. Frankland laughed good-humouredly at his anger. 
She bore with him, she said, because he was an old aod 
iuthful servant, who had been long in the family before 
she was married. " Though you might not think iij* 
said she, *' he is generous to his relations, of all that be' 
longs to himself, and covetous only of what belongs to 
Ihe garden, of wfaiqh he considers himself as guardian 
against his mistress's extravagance. But I cannot beaQr 
this sort of petty avarice and rivalship about flowers, in 
rpersons whose education ought to nave raised them 
above such illiberality. I have heard of a lady who, 
when she was asked by a friend for the roots of somf9 
particularly fine flower, ashamed to refuse, yet unwilling 
to give, boiled the roots before she sent them, to preveiit 
the possibility of their growing." 
> Harry expressed the greatest indigna^tion against this 
meanness. 

They how entered the conservatories, and observed 
jthe flowers of a plant which hung over the entrance of 
ihe peaeh-house. They looked as if they were cut out of 
ihick velvet, and were covered with honey. Their smel^ 
which had been pleasant at first, soon became disagree- 
able 93aA ov^erpowering. Mrs. Frankland told Lucy that 
this plant is called Ho^a carnosa ; Hoya from the name 
of Mr. Hoy, the gardener who introduced it into Eng- 
land; and carnosa from the fleshy appearance of the 
flower. She had planted it at the door of the peach- 
house, because it is there a useful guard. Wasps are s6 
fond of its honey, that they will, for this, leave uit* 
toiKBhed peaches and grapes. Aft^r they had seei^, the 



'peacb-hovae, they walked throufh the oonsenratory, 
where Mrs. Frankland pointed out a tree caUed the 
Papaw tree, carica papmya, which had heen brought to 
her lately from the West indies. The gentleman who 
gave it to her told her that i^ would |h^ow twenty feet in 
three years ; that its juice has the smgular property of 
making meat tender ; if the juice be rubbed on beef it 
makes it as tender as veal i and if an old fowl be hung 
on the trunk of this tree, it becomes, in a few hours, as 
tender as a young chicken. This, it is affirmed, is a fact 
which has l9cen k>ng known to those who have resided 
in the West Indies. But Mrs. Frankland said, as she h*^ 
piOt yet tried the experiment, she could not assert it to 
be true. 

At this moment, Hany put his. hand to the mouth of 
.^ne of the flues or pipes in the conservatory, and per- 
ceived that warm air came through it; but Mrs. Frank- 
land UAd him that this air was not well heated, and there- 
fore did not heat the building as it ought. She said that 
a man was just going to alter, and she hoped to improve 
them. Harry heard his father talking to this man at the 
other end of the conservatory, and he went to see what 
was doing. 

His father turned to him, and asked whether, if ke 
were to place the pipe, he would put it at the top or the 
bottom of the building T 

Harry answered, ^'At the bottom; because I know 
that heated air is lighter than air that is not heated, ajid 
therefore, if it is let in at the bottom of tne building, it 
will mix with the colder air, and gradually warm the 
whole house as it rises to the top." 

As Lucy walked on with Harry, she asked him how 
he knew &at hot air is lighter than cold. 

** As you might know," said Harry, " if you recollect 
« diversion we were fond of when we were children^ 
and which I should like this minute." He puffed out 
his cheeks, and blew through his hand, as he turned his 
face up towards the sky. 

** Blowing bubbles you mean !" said Lucy ; " but what 
then I" 

*' What do you think makes' the bubble go upl*' said 
Harry. 

^ It goes up because it is lighter than the air.'* 

^ And how comes that ? WhatisitfiUedwithr 

M3 
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*'It is filled with air (h>m the mouth, blown through a 
tobacco-pipe." 

^ Well, whether it is blown through a tobacco-pipe or 
not," said Harry, ^' is the air from your mouth hotter or 
colder than the outer air, do you think, when the bubbk 
rises 1" 

** Oh ! Jiotter to be sure ; now I know what you mean 
The bubbles go up because they are filled with heateu 
air. Indeed, 1 might hare known from this that heated 
air is lighter than cold air ; but I did not recollect it at 
the right moment I wonder how yoU came to remem- 
ber it so well." 

Harry said that, besides the bubbles, another thing 
fixed it in his mind. A thing which he had seen when 
she was away from home. A fire badloon, which went 
up because it was filled with heated air. He was one 
of the persons employed to hold the great ba? oi the 
balloon over a fire made of straw. " It wa» all flaecid 
at first," said he, ** as my father called the bladder whieh 
you may remember he showed us," 

" Yes," said Lucy ; *' and if your balloon were filled 
with heated air, it would expand. I know that" 

•' Yes, but you do not know how it pulled," said Har- 
ry. '* I felt it beginning to pull against my hands as it 
filled out ; and at last, when it was quite full, it puUed 
so hard that I could scarcely hold it. But I was desi- 
red to hold fast, and I did, though my knuckles were 
burning. The instant papat>ried ' Let go,* we ail loosed 
it, and up it went to a great height, quite into the clouds. 
Oh, the pleasure of seeing it go up ! and the pain of my 
knuckles, which were all blistered, fixed the whole in 
my mind, so that you need not wonder at my rentem- 
bering it." 

White they were talking in this manner, their father 
was still speaking to the workmen about the stove of 
the hothouse. They joined him, and listened to what 
he was saying. The man was asking Mr. Frankland 
if he had seen the new method of heating houses used 
in a neighbouring town. He had, and admired it muclu 
It had been first attempted at the house of the gentle- 
man bjr whom it had been invented, which it warmed 
most comfortably. Then it was tried at the county In- 
firmary, where it also succeeded to the satisfaction of 
the medical meti and the patients^ It was the invention 
of a gentleman whp has for many years exerted his 



ffeat knoifviedfe of mechanks lor purposes of domestic 
comfort ; and who has, in the iBOst liberal manner, de- 
voted his wealth, his time, and his inventive genius, to 
public workS) useful to his native town in pactici^lary 
afid to mankind in general* 

At this moment they were interrupted. Some visit- 
ers had arrived, and they returned to the house. When 
Harry went into the room he saw ladies with no bon- 
nets on their headsi and one with artificial flowers in 
her hair ; though not much skilled in such matters, he 
thoy^t this looked as »f these people were not merely 
morning visiters, but would stay ip dinner, for which» 
as Lucy knew by his face, he was very sorry. 
' The next time they were alone together, in their moth- 
^8 dressing-room, in the evening, after the company 
were gone, Lucy asked her brother if he had not been 
unhappy all day since the time they were interrupted at 
the stove ; but Harry said that, on the contrary, h^ had 
been very happy ; and that he had heard several enter- 
taining things. 

"At first," said he, "when I saw that woman with 
the artificial flowers in her head, I thought it would be 
a company day, and that it was all over with us." 

"That lady was very good-natured to me," said Lucy, 
"in telling me something about the artificial flower 
"W^eh she wore. Did you observe it ?" 

" Not I," said Harry. " Yes, I believe I did see it i 
it was like a lilach ; and I was glad it had no smell, for I 
dislike the smell of lilach in a room. But what did she 
teU you about it ?" 

" That she brought, it from Italy. She asked me to 
guess of wliat it was made. I looked close, and I 
touched it, for she told me that I might. It was not 
paper, nor silk, nor gaua^, nor cambric; I could not 
guess what it was, tl^ugh I had an indistinct recollec- 
tion of having seen something like it somewhere. It 
was made of the cocoons of silkworms. In Italy, you 
know, they have great quantities of these — in the silk- 
worm's own .country — ajjd it is well to make use of 
them, instead of throwing them away." 

** Yes," said Harry, " if there must be artificial flow- 
ers, and I suppose there must. That lady gave al^o an 
entertaainng account of some travellers who were stop- 
ped by banditti between Rome and Naples." 
. " Yes," said Lucy, « an4 of the little gid who had h€ir 



i^^ flARAT AKD UCT. 

inotberV jewels giren to her to tike ewe of, and nifeo 
concealed them in her doll's cradle, and who kept rock* 
ioff the cradle and talking to her doll all the time th« 
robbers were searching the carriage ; so that they nevef 
suspected where the jewels were, and went away wi^ 
out finding them. I do not think I could hare had cour- 
age or presence of mind to hare done that. I wish I 
could.** 

** You do not know till you are tried whether yon 
Could or not,** said Harry. 

** But what was I going to say f I cannot recoUeet,'' 
said Lucy. *' Oh ! f was going to ask whetlier you 
heard what that lady told me at^ut straw bonnets f* 

"Not 1," said Harry. •* I heard her begmning to 
Say something about the price and the fineness of lists. 
Women's business, thought I, to which I need not 
listen.'' 

•* Yet it was worth hearing," said Lucy ; *• though 
It was about bonnets, gentlemen listened as well as 
ladies." 

'* I am ready to listen now," said Harry. 

*' In the first place, Harry, do you know what Le§* 
horn bonnets are ?" 

^ Yes, I believe I do. A sort of straw hats* I know 
the things when I see them," said Harry. 
' "Very well; and you must know, too, that ladiev 
^nk they are much better, because deajrer, than 
others," said Lucy. ^No, 1 mean much dearer, bet- 
cause better." 

" Which is it ? Are you sure," said Harry, laughing* 

•* Quite sure," said Lucy. " They are really better ; 
they wear much longer, and bear wetting and crumps 
ling They are infinitely better." 

" You know best. I am satisfied," said Harry. " Thar 
is settled; they are dearer because they are belter. 
Go on." 

" And they must be muck dearer than the contmoB 
straw bonnets which are made in England, you know^' 
because they are brought from a great distance, ttom 
Italy." 

" Ay, from Leghorn, I suppose, from their name," 
said Harry. 

" Yes, at Leghorn first, I belt ere, and for a long, lonf 
time, hundreds of years, I dare say, ever since suoh 
hats have been worn, people never diought of its being 



posstbte to make theih Bn>^ere but in Italy. Th« 
- Btrawis plaited differentiy,Bnd they thoagbttliatetHtvf 
straw could be got Dowhere but there. In short, thejr 
never thought of looking or trving vtial liiey could do 
till lately. But now people hare fbniid out, fiist in 
Anierii:<i, I beJieve, iheii i>j Rnglsnd, and at last in ire- 
land— poor I reiand 1— they have found a sert of grasa, 
the straw of which will do, and tb«v have kamed ham 
to plait it as well as they plait it m H^. That luly 
Bhowed us two bonnets, her own and her dau^tcr'a j 
her own ahe brought from tt^, and twr daughter's ww 
made in Ireland ; and, as vreU Bs I oonld see, the hid 
one was the finest of the two. And «MRil betMt judsM 
than I am, and people who looked throngb spectaclt^ 
and held magnifying-glasaea tO tbem, said the mbM^ 
Several ladtcs in Ireland, aa atw toU na, have taken K 
great deal of pains to leach poor girts thia straw maoik- 
iacture. One lady, who learned boW to d* it hefaeUi 
from Home (lirFCiionFi in a cowmon newspaper, act to 
work, and tried ezperimentB." 

"Sensible woman!" said Harry. 
. '" And good," said Lncy, "ftir it wastedegeod. Anit 
alter a great many tn^e, ahe made a bonnet ftons tbe 
very beginning, with hW own haUda, from the first pre- 
paring the straw to the finiaWng : and she won Ui« phM 
tor this, the beat that eve* was made, 1 believe." 

'' Oh ! nuw, I.ncy, do uot go too far. How do ysu 
knowl" said Harry. 

*• 1 tell you jusi whit was toM me, my dear ; Uut a 
person who saw It, andtompdrodit wMcne wbich^faad 
been sent from Italy vt tome French princess, declared 
that the Irish hat was fbU as good as tfae Asmwt. <rf tne 
Leghorn hats, which c«Bt ARy guineas. And this Iiiah 
a mEide of a very commau grass, called ereated 



Mtn m . 
dog"B-iail,* which grows ev«n OB'bad ground. Its flnwer- 
stiilks are bo remark^y hwsh md tough that oattte 
will not lonch the[]i, tliMghUM^-wtileat the dry 8t«llui 
of many other sorts of grass. But these mnam all 
Wintet- ra the fields useless ; and they arc ceUed in Irish 
tratnnyeent. When a thing is woitii nOdiil^, the Uah 
say it is 'not worth a ft-oimyarn. Btt now trmtmyeaas 
are made good for sometiuiig,aad fcv a ^at deal tee." 
" Would you know ihe grass if you were t* see it r* 
>aM nsrry. 
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' ** Ye«," said l4icy, " I know i^ very well, aod I will 
liiow iX to you the next time we are on any field whefe 
ft is." 

** Do**^ said Hai^Fy. ^ I like the woman who stuck fo 
the boimet till she had succeeded* *' 

^ 8he succeeded in doing a great deal mote than ma- 
Ittnf one fine bonnet. Tiiat would have been no great 
■Mtter, only ingenious,** said Lucy ; '* but 1 will tell you 
uracil more, and much better. This kind lady taughf 
«ereral.poof Iri^ girls to make these hats; and two« 
«iot eldmr than fourteen, working in their own cottages 
{cabins they called them), made in one year twelve bon- 
nes, and besides the¥ did ai( the work that was wanted 
m the house as usual. Their twelve bonnets were sold 
fior a guinea a piece. A great many such have been be- 
•fioken, and are to be sent over to London, The chil- 
^brea of those poor Irish, who, a^ ypu know we heard, 
Irere almoet starving last winter, have now one good 
"Wav, by which Ihey ai^^ earn guineas for thl^ir faOiers 
and[ mothers." 

'' That is good indeed^'* said Harry. '* t am sure i\\iX 
ifi^^inan who made the fir^ bonnett and taught thedi all, 
iiliisll>e glad." " ; 

** Yes, i am sure i should, if 1 were in her place,^'' 
Md Lucy. **And, Harry, mamma told^ me, that if I 
can learn to do this plaiting, I may teach it to our poor 
widow Wilson's daughters. To-day J Sjaw a little bit of 
it, which the lady, who told us all this, brought in her 
■workbag. She let tne ia^..a hit «oC it, to see how it 
i!>as=do>ne, and sh» gave us scuqe straw, and we began 

** Now I know," said Harrv* " why you were all plait- 
ing straw sc^ eagerly. I cQiud not think what had seized 
^yOQ, when I saw you aU so busy with straws when I 
eame :back IVom playing* But now, Lucy,, to go to an- 
other thing, for we have said enough about this— did yon 
vihecrve tlw old gentleman who sat in the arm-chair by 
thefiresiderv 

' '* The same gentlenwn who, the iirst day at dinner, 
talked of Wed^ood's ware,. and of vegetable pie-dish- 
es P said Lucy. ** Yes, I saw biro, indeed. He took a 
great quantity of snuff, and 1 eouJd not. bear — " 

^*Whatr» 

**/<. Oh, horrible, Harry! — his pocket-handk^- 
chief— " 
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"I did not see it," said Harry. 

" I am glad of it," said Lucy. " 1 d6 not like him." 

" You do not like him '. ray dear. 1 assure too," aaid 
Harr^r. "he is a very sensible man; for I heard him 
talking to my father and Mr. 'Franklaad about stove*, 
and fluefi, and (ireplacee, and hot air." 

"Very likely," said Lucy ; "but i wish tlMt be had 
not had tiuise two great streaks of snuff along the wriB- 
.Uea of his waistcoat." 

" Never mind thai," said Hany ; "I want to tell yM 
.sonVething entertaining be totd me." 

" Well, do then, I would rathei; hear it from you than 
from him," said Lucy. " I hope, Harry, you will nerw 
take anuff." 

" No, no, my dear ; no danger." 

" But when you grow old, my dear, great danger. 8e 
many old people do, and young too. Now I will MH 
you the nnmes of all the snulT-takers I know." 

■'No, no, no! my dear Lucy," said Hanj, stopping 
his ears, " pray do not ; but let me tell you about a liiUe 

" A little bird — oh ! that is another aAii^-I thanght 

wbt 

"It was about stoves to'i,'''said Haixyt "you muM 
hear that before you come to the bird. Do you recol- 
lect some one Eaid that there was a disagreeable hmU 
front a stove in the passage." 

'' Ve.'j," said Lucy, " an<j Ihe people began to d«bste 
whether it was a smell of smoke or of burnt air." 

" Then it was that my old gentleman asked if they 
knew what is meant by duml air,and he began and told- 
of a doctor' somebooy, who tried some etperinents 
to determine whether nea ted iron pves out any thiiq; 
uuwholeaome to. air that passes over it, or whether it 
takes any thing away IVora it. In short, unfit for oar 
Jkreathing." 

" So he took a bird, I siippose," said Lucy. 

" Stay, Btay ; first he took a amall cube of iron, »aA 
heated it lo a great heat : I am sorry I forget the d^ 
gree." said Harry. 

" Never mij^. aaid Lucy, " get onto the bW," 

"And he put it into an exhausted receiver," a^ 
Hany., 

"■ * Bt. DmiiditM- 
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-Tliebiidr BaidLwy. 

*^No, nv dewi t)ie cuS>e of iron. I wish 1 had n^ver 
tM you aibout the bird/* 

'* Wett, well, 1 will not be bird-witted,*' said Lu<^. 

. ** PafiRY yoiiknow, told me I wa^ bird-witted once : but, 

Harnr, I beg your pardon. Now tell me; he took a 

«aall ciibQ (^ iron, and he put. it into an exhausted re- 

" Yes," said Harry ; " fie plaeed the cube of Iron so 
«lint wbane vei. he let in ak^ it should all pass ^irough a 
hole in the hot iron." . 

^ Yoii ae^r told me of any hole in the hot iron,^ said 

" There I was wrong," said Harry ; *• I should have 
told you that he had made a hole through the iron cube; 
4hen he let (he air into the receiver, and it passed 
tbrougfa and over the heated iron ; and when tnis re* 
ceiver was filled with this air, he put a little bird into it; 
•nditbreai^ the air without seeoiing to be in the 
leaat hurt, or showing that he fe}t any difference be- 
tween it and fresh air. *^ 

'* But the bird could not speai^" said l4ucy ; " ai^ ^ 
ai>e not aore it yked it" . . 

"Not sure, certainly," said Harry; **but nowli&iteli 
ift lhe«i«act experiment, and you will nod what happened. 
The niMinuide the same experiment with a cube of the 
eane aiae of heated brass, and put the same bird in the 
same receiver, after it had been again exhausted, and 
IIBed with air which had passed through and over heated 
brass." 

•* W^,** said Lucy, ** and what happened !♦• 

*• The bird died," said Harry. " in a few minutes." 

*' Poor bird t" said Lucy. ** The man was very cruel ; 
I raean^ the experiment was cruel." 
, ** No," said Harry, ** because he tried the experiment 
lisr a good purpose, to save the lives smd health of hu- 
man creatures." 

" That was good," s^ii Lucy ; " but I think he might 
Jiaire tiied the experiment as well without killing the 
Mid. He should have taken it out when he sawtt gasp- 
ing for breath, as I am sure he did before it died. And 
he shouM ha^o let it reeover i^ the fresh air." 
■ ^Certaialy*" said Harry, "it was cruel, as Y<m say, 
to kill the bird« because it was unnecessary. But^itsi^ 
eept thst mistake, wa$ ilQl i)^.a J^pd experiment!^ 
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She sitoitted that it was a ^ood otperimeift ; bdtf she 
observed that the lungd of Inrda and of human creaturos 
are different, and she thought it not quite a certain proof, 
that because a bird canaot lire in such or s«ch air, thit 
therefore it must necessarily be unwholesome for hu- 
man creatures. Her mother, to whom she appeded, 
'thought this Was true, and so did ilany. 

'''How much we have had to say and think of, fMli 
■^hat passed to-dsty,** said Lucy. ** And how many «9it- 
ous facts and entertaining stories we heard in conv^efa^- 
ticm. though we Were so vexedat being tntennpled whan 
the visiters first came in r 

' " Yes,*' said Harry, " I thought of that ; and thoog^t 
how r^ht my father was in telUn^ me that we may 
often learn as muehiVom conversation as from books.** 



A BdAfmc party was proposed %y Mr. Franith»d, on 
^he third and last ^ay of their visit, and ffarr^ and iM0v 
were invited to be of this party, at which they mim 
rejoiced. They bad never been in. any boat. This had 
not a sail, it was to be rowed with oars. They walked 
down to the ^ide of the river, which ran through the 
grounds, and. they found the boat in a Httle ereek, moor- 
ed to a post in the bank. Lucy thought it a little dan- 
gerous to walk over the board that was laid fromr th,e 
iia\^ to the edge of the boat. One of the boatmen would 
liitv<?Haken her by the arm, but as she saW Harry waflc 
on feaTlesaly, she followed without assistftnce^ They 
ivere desired ibo sit down as soon as they ^re in the 
boat, and sonrifethihg was said about trimmim it How 
or why a boat was to b^ trimmed^ Lucy cotild not guess* 
and she was cnrioiis to see what wdttW happen. Notll- 
ing happened, but that even^ody sat still In their 
places, except one of the nieri who was to row, atMi 
who, sticking his oar a^^alnst the ground, pushed off 
from the shore. Then Crossing otpi* Lucy's head with 
his oar, and bluiitly saying, ** Hy your leave. Miss," he 
succeeded in getting the boat out of the little creek in 
which it bad been moorfcd. 

Now they were fairly out in the river, and aH tiie 
boatmen began to row excepting one, who sat at the end 
of the boat, watching the way it was going, and guiding 
it by means of the rudder or Ae/m, of which he held the 
great handle uiider his arm. 

34* 



-. After tk0y had lowcid a Htt|« waff thi« nan mada one 
^.his eomfttaioQa ohange plaees wiUi another, who was 
Much heavier; and then aeeounf aatisfied, aaid, ''She 
ia w^ tfknnied now.** Uicy perceived that she meant 
thie boat, and* now ilnderatood- that by tnnimed he meant 
. that the weight on eaeh Mde of the boat waa balanced. 

All was new and amusing to Lucy ; ahe listened to the 
«Mnd of the oars« and watched the sparkling dropa 
hanging Imn their edges, a« the men liiled them Arooi 
Hiewater. Thev^raiaed them out of the water, not edge- 
vme, bnt wiUi the Hat part, or iUuUt horiyontaL as you 
would raise a spoonful of any li^id. The use or this* as 
H^nry peiveived, was to dimiiiish the resistance of the 
mr against the oars, as they weie moved forward, in 
order torefi^aage them in Uie water. 

His father told him that this motion is called ** feath- 
ering the oars. 

** jiew I tmdecatand,*^ said Laey^ ^that vena in- the 
4MMig ef the jolly young watervsan, whioh you nsed to 



. *< < Did you not bear of a joHt jotmg wateman, 
Who at Blaeklriara used for to |Hy ? 
Hetbalbered hu oeis with auah skill and daxteiity, 
Wimiiiifaach hcait and tialightiiig each eyB.'" 

' As they rowed along they saw a pretty villa on the 
hanl» of the river. Lucy suddenly started up in th« 
boat, and asked Harr;^ if he should not like tohwom 
that beautiAil plape with the gay veranda. 

" Sit still, my dear," said her mother i " for if yon 
overtuna the boat you will never live anywhere.'' 

Effectually quieted by this su^s^^lon, Luey sat dowii 
. insUntly, and quite sUll, silei>^ enjoying the fineness of 
the d^y, and the pretty prospect of houses, gardens, 
psirks, and woods, a^ ttv^y rowed on, and observing the 
{reflection of the *f^^ ^nd buildiogs in the clear nver* 
<A>bird, with vftdte outspread wings, was skimming over 
the wnher, which X4UCV wanted Harrv to see ; but he, 
close at hfs lather^s elbow* was intent on hearinjy; what 
Mr. Frankland was saying of some foreigners who had 
Jlate^ been ai his house, in the course of a tour they 
were making through England. He had taken them 
out boating; and in going down this part of the river 
th^ had been particularly struck, not- merely with the 
pietnresque beauty of the s<;etteiy^ hut with the appeaur- 
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iMf WA«tth« ovmfort, cheerlulfkesst^^ eiegauce in 
tbe vesideiices of our English gentry. The great territo- 
fies and palaces^ as they called them, of our high nobilify* 
did not surprise them so much as the vast number and 
▼aiiety of the lawns, and fdeasurergrounda, and parks 
of our coun^ gentlemen. One of these foreigners was 
FVench, the other Italian. In Italy there are fine pala- 
ces and ine gardens heloqging to the nobility, hut noi^ 
of these^ comfortable habitations fit for persons in the 

.mddle (anks of iifo. Ths^ Frenchman said that these 
eountry houses were amazingly different from the com- 
lortiiQSS <:iatwu9 in Fnmee. They had paid visits to 
fteveial of our country gentlemen, ^aod liked their mode 
lOi living so much* that avc^n th<» Frenchman protested, 
tluit if he bad not fas^^ (be honour of being bom a Paris- 
msk, he should p^i^ ^^^ ^^^ of an English country 

t^gentletaan Jto that of any oiher being in the universe. 

^Tbm lultan v«i3 further struck by the liberty enjoyed, 
todilie Mtualiustice done to all, as far as he could see, 
in E«glftnd» tie found that many of our most distin- 

^ished men have made their own fortunes, many risen 

-By their own talents and exertions from the lower ranks 
4i life. He found that, in this country, though birth 
has great advantages, education does more; and indus- 
try and genius have the road to fame, and wealth, and 

.lioiiours QDen to them; he would, therefore, as he de- 
clared, ratner have been born in Engiandi even in a 
lower rank, than in the highest class in any country 

. where «uch equal laws and liberty, and such atrong mo- 
tives for ej^ertion, are not to be found. 

Harry undersitood all this, though it might seem a 
Itt^ above his years, and liked it the better, perhaps, 

. -OB that aecoiMit i besides, he enjoyed the praises of de«r 
Old England. 

There was in the bo^ a sailor, who was now called 
npQft tosing for them> as he had a good voice, and knew 
maay sailor^ songs ; and there was a boy who played 
.^1 a^te« This hoy was Scotch, and sang for them 
several pretty Scotch boat-songs. 

The suigag was interrupted by the man at the helm 
ealliog OBi raUvsr uncereo»oAiQusly to the hoy with the 
Unto, bidding him to have done with his nois^, lor they 
bad aoflsething else to mind now. They were coming,. 
«i he said, faflt upon ihe weir; and the men, who had 

.bata nesting upoa tbw ptxst letting lb« host iloal wilh 
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the current, while they listened to the musf^, noW lie- 
gan to row across the stream, which was carryinr them 
forward with increased velocity. Lucy inrnj^ned there 
was some danger, but what it was she did not know, for 
she had never seen a weir, nor had Harry ; nor, if lie 
had known, was it any time for talking. AW was silent. 
The man who steered seemed intent on passing quickly 
through the current, and all hands joining in the puH, 
they reached and brought the boat safely into a little 
creek, where they moored her, by throwing a rope fro» 
her romid the stump of a tree. 

When they were all safely lodged on the banlJ, «ild 
while the boatmen Were wiping iheir foreheads, Harry in- 
quired if there had been a!*y danger, and asked what 
was meant by the weir. Mr. FrtMiklatnd said he woirid 
show it to him soon, but they conld^ not ««e it frcmi tile 
place where they were standing, "^h^ widked on a 
little way on the shore, and presently heta^'niMNi^, as" 
of waters falling, but stiU could not see froiq ^p^mmim 
the sound came. It beoanre louder and louder as^th^ 
advanced, till, having pasi^ed the overhanging bra^iehfra 
of a willow, which interrupted the View, they saw what 
caused the noise of falling \f a^s. The stream was 
rushing down a step, formed b^ long ridge or daw, 
which lay obliquely across the river. This ridge was 
the weir, and there might have been some danger if tbe 
boat had been carried too near it by the force of the eier- 
rent. 

They were now to walk on to a place where they 
were to get into another boat, on a canal. As they pass- 
ed along the bank, opposite to the weir, they hau a fuU 
view of it, as the waters, arching over its rounding brim, 
formed a length of low, white, and greenish cascade, 
sparkling in the sun, and by its fall indented with chan- 
ging liglrts and shades. While Lucy watched and ad- 
niired these, Harry inquired what was the use of thro 
ridge or weir, which he saw was not a natural 8|ep in 
the bed of the river, but which seemed to be bi^t ^ 
|nason-work« for some particular purpose. 

Mr. Frankland direoted his eyes to a mat on the bank, 
and told him that the use of this weir was to dam ij^ 
the river, so as to secure a constant supply of water, 
and to give a fall sufficient to keep the wheel ofabismiU 
in motion. Harry wished exceedingly Xo have a ne»er 
WW of the waiter-wheel and of the mill. WinchnillB lie 
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ted 9wh and e;iFaraiBed, but lie had «eea watermills edy 
ftom the road. Hr. Frwk^nd said it would not taliLe 
(hetn above half an hour to walk to the mill and back 
agiuii, aod waa wiUiag to g^rant Hsurry^s reauest ; Mrs. 
SVenlUand did uQt like to irefuse hini, yet m^ seemed 
doublltti; i^e looked at her watch, fencing that they 
iriio«ld aearoely haf e tiipe:; she said that she was an^- 
kws to be home in goad time for dinaer, because she did 
nm like to keep ai| old friend waitiag. However, if the 
. miH could be seen in half ai^ hcwr, there would be timQ ; 
she premised to watt for Harry ; and his mother said 
$kaX she would sit down ou the stump of a tree, apd 
asake a sketch of the pretty situation of the mill, while 
he went to look at it* No sooner was permissipn grant- 
ed^ than Harrv daited off, and was s^re he sbomd he 
teek agikUi ta less than half an hour. But time passes 
4|«iekly when we are amused* and when we are follow- 
iflg ear ova pafticular tastes. F^rstt the great water- 
whe^ was to be seen* with all its varies, and he stooid 
^^baervingiiow the water turned it. It was, as the miU- 
wright who came out to them said, an overshcit wheel. 
-Thmt it was tQ be explained to Harry what is meant by 
~m op&r0hoi tahiel^ anu the di^rence bfstween this and an 
Mikhrfkoi tfiheel. This was a mill for srinding com : he 
Jbad neen ionr-miils turned by windi a^ as the construc- 
tion of the mill- work was, as his father told him, nearly 
tho same in this as in those which he had seen^ there 
iwaa no oecasion to go over it. Indeed, he would have 
nlun^ directlyi b^ that he wanted to look al a crane, 
which was used for lifting up the sacks of com from out 
iti the basts to the granary, in Uie upper part of the 
juitl, and for leUing down the eaicke of meal when 

JfivuAd. Harry thought he had bee^ but a few minutes 
QOkij^g at Uiis, and a few more minutes were spent in 
seeing a sack drawn up^ and five miifutes more in e^- 
•miniBg the mottons of a certain bolting or sifting-ma- 
4>hiQe^ the operation of whioh, when explained by the 
overseer, particularly delighted him* 

The overseer showed him that though the wheat, 
• vrhen it had passed through the stones, came out crush- 
ed or ground, yet ihat the finer parts were mixed with the 
. eoarse flour, as well a* with the bran, or outer coat of 
the grain. la this state it was first spread out on a loft, 
ki <»>der te eool, and then it was poured down through 
a wooden funnel, or hopper, into the upper end of the 
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bolting-macfhinc. This was a long hollow cylinder^^ 
roanded with' a sort of network of wire^ resembltni^ 
gauze, but of three different degrees of fineness. It wito 
nxed in a sloping direction, and the oTersoer hafHsg 
kindly stopped the motion of the liiachineTTr, showsd 
Harry that within the cylinder there was a fVamework 
of brushes attached to a small iron axis, which, passed 
through its whole length* The oreneer, by pulHng 
a coiS, set this iron axis a?aiB in motion ; and Hat- 
ry perceived that the flour, when rapidly whisked round 
by the brushes, was forced out through the meshes e€ 
the wire ; the finest ftour passing throu^ the uf^r aiid 
closest division of the gauze ; and so on, till nothii^ tv- 
mained but the bran, which fell out at the lowest end of 
the cylinder. Each species of flour was teceived in sm- 
arate boxes, from whence tfeey were tdten away- m 
sacks, accordingto the various uses to which they w«pe 
to be applied. The fkiest flour being employed in iMk 
king the whitest sort of bread, or in pastry ; th« coarser 
in household bread ; and the bran in a variety of domes- 
tic purposes. - ^ 

Highly interested wHh what he had seen, because tli« 
patient overseer had made him oomDrehend it thonnii^ 
ly, Harry hastened b&ck to his mother, and was noi a 
little astonished to And that they had been away anliour 
instead of half an hour. - ^ ^ 

Mrs. Frankland, however, who always hoped the best, 
said that they could make upibr lost time, by walkiag 
quickly to tlie place where they were agsun to get fnto 
a boat. 

" Quick time ! March !" said Mr. Frankland, and on 
they marched, in as quick time as they could, till they 
reached the canal — 9. long level stripe T>f stiir water, 
which, as Lucy said to Harry, looked no better than a 
broad ditch flillof water. 

She saw many large boats on this canal, loaded wi^ 
coals, others with goods of various sorts, and some 
crowded with people. To her mortification, they were 
to go on in onei of the canal-boats ; and slowly they now 
-^ent, nor was there any pleasant sound of oars. Instead 
c^f being rowed by men, this boat was drawn on by a 
horse, which was fastened to it by a long ropid, and whieh 
walking on a path on the bank, the trackway as tkey 
palled it, tugged on witli^iis he^d down, and as slowly m 



life tBiA tQ^M «lep; Laey tiioiight he looktfd quite jbUh 
^pified, and as if lie was walking in tiis sleep. 

^ ^'Wby do peo(>le make caiMasi papa V* said she. 

■ ^He expiaiaed laker, tha$ canals are made to supply 
tiste ws^it^of rivers, where they cease to he navigable, of 
in iHaees wtiese they do not oatiirally flow i he said that 
inmke ase extremely useful for carrying easily, and 
bkeai^) heavy goods, and numhers &( passengers. 
'Barry, supposed that canals could be made only 
thnnigh flal eountnes, and in ground that was quite 
level.' But his father told him that they oould be carri<» 
«d thvough ground that is not leveL 

r '* And how do they manage«" said Harrys " when they 
^erniM to hills, because water cannot go up hill ; we could 
fiGPt) i Ulink, go safely in a boat dowa hill, or down 
•laps : you know we were obliged this morning to get 
Mt bef<Nre we oarae te that ridge, 4hat little step in the 
nrer,- the weir«" ■ 

^ ^ ** Yesi" eald Lucy; "one of the boatmen said, and 
iBy own sense showed me^ that it would have been very 
dangerous to attempt it ; the "boat would have pitched 
l<Brward, and fitied with ^^ater, and we should all have 
been drowned." 

> '^Then how do people manage when they come to 
wieven groimd 1^* repeated Harry. " Perhaps they do 
as we have done to-day, get out and walk till they 
Imre passed over the hill, and th^i take to the water 
oagain*** 

'* That was the case formerly,'* s»d his father, " and 
fs still practised in some places ; for instance, in some of 
the fens in Lincolnshire, they n^ only are obliged to get 
'»ut t>f theirboats, Harry, aw? walk, but must carry thek 
4)oats aloiig wil^h them, ov^ land, or over marsh, from one 

5 lace where the canal s^ops to another, where the ground, 
eing nearfy level, it can go on ; but this is inconvenient^ 
fiarry, even ta passengers ; and consider what it must 
be where heavy loads are to be carried." 

" Very inconvenient," said Hsurry. " Then I suppose 
|»eople tske great care, in the first j^ace, to choose the 
most level parts of the country for their canals, and to 
^ round V^ hills instead of going over them.*' 

^' True," said his father, " but sometimes they caomQt 
go round them : what is to be done then, Harry 1" 

*^ I see npthittg that can be done but to cut through 
ikdm, as we saw one of the hills we passed over in our 



jMrtieT, xfH^re, (hml ilie bright ^f tlm lttMw» it m|Bt ^> igL 
ed to nave beencnt down several feet, to let ^te road 
go thitwgh : the etune miMt be done, 1 vmppoa^ Ibr i»* 
nalB ; and where great stones <or To^ks come at the wiay, 
these mast be Mown up with gunpowder, as we svir 
men blasting nway a rook, Where they were inak^ « 
new road. Then the rubbish, and atones, and ewlii^ 
must be carried away, and a level bed left forite ^aaiy^'^ 

^ Must is a word easily said, Han^,** observed his 
father; ** bM all this digging, and Uastmg, and eanjinf 
tiwajT of stones Md earthy is extreiaiely tedious and ei^ 
pensive ; so much so that it would be inqiraetieaMe t» 
nave carried canals across ^paits of 4ie eomtry wh^re 
Ihey now go, if H had been necessary to makeihe whel fa 
bottom, or bed of the «anal, apoB oae leveL The dtfi^ 
t^ulty is obviated by means ^faa infenioos ooatrrrBiN% 
called a lock. We shall come to one on this earnl 
soon, and then you will see how it is manaf^d, that wtt 
)pa88 over inequalities of ground witliolit being- obliged 
to get out of the bovit, and without danger of its ben^ 
Overset." 

"^lliat is ^e best of it," said Lteey. "^ Is it qiam 
safe, papal" 

**Qtrite safe, my dear: if yonr eyc^ and your ears 
"were shut, you would TM)t pethvps Imow thai yon wena 
t)assing through a lock." 

Harry ^determined, however, to keep his ears and ejFOi 
well open. Presently they came to two large wooden 
*door», which wcwild nave stopped the way across the 
canal had they been nlMt, but they were open, and ihaag 
•^oite back. Their bo«t passed on between the doort 
Without their feeling any difference in the motion, or 
^roeiving any change m ttieir position. The door* 
were then closed behind them, and Uiey Ibimd thoi»> 
selves in a sort of box, or reservoir, ^Ued with water, 
•just large enough to hold their boat without sterikink 
against the stonework On each side, -or ttie woodeb 
doors at each end. There were two doors opposite to 
those through wliich they had entered ; these they 
'found shut; but a sluice or sliding-Kloor was nnmedtato- 
ly after their Entrance drarwn up; and this gradually ie^ 
off the water that was in this basin, or reservoir, sm 
the surfeee of the water gently sfmk, sunk, rtviBk down, 
Wii^ the b68K; upon it, with an iiliperc^tible motion. 
Lucy ootdd, as «he aaid, only know ftitt thejr iMd 
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lAOf edy %y s^Ming the )w%lit abofr»y and obserrivg^ d* 
the 8tone sides of the l^k, the marks of where th0 
water had been on their entrance. They continued 
thus gently sinking till they came to the level of th# 
water in the canal at the other side of the gates, through 
whieh they were now to pass. When it came to tys 
level the men opened the gates, and the boat was drawn 
out, and went on without difficulty on the canal. His 
father bid Hany look up to the part of the canal where 
they had been before they entered the lock^ that li# 
might see the height from which they had sunk. 

*' Now, Harry,'* said he, *' tell me how it happenedt 
that when we first came into the lock we found th4^ 
water in it upon a leyel with the water in the oanal 
above^ on which we had been going 1'^ 

Harry answered, that he supposed that before they 
had come up to the lock, men had opened the great 
gates, and had let the water from the canal tush into 
the reservoir till it rose to a level. 
' " Not the great gates, Harry/' Md his father: *' the 
rush of the whole body of water front the canal wouU 
be too violent. Think again." 

Harry thought again, and said he sumMsed there were 
small sluices on the side of the lock next the upper 
part of the canal, Mmilar to those i^xt the lower, which 
he had seen open^sd ; and he supposed that these sluices 
had been opened before they came up to the lock, and 
had gradu^iy let the water in. 

His fjtcher tokl him that this was exactly what had 
happened, and reminded him of a whistle which he had 
heard from one of their boatmen^ some time before they 
came to the lock, which was the signal for the man at 
the sluice to open it« and get ready the water for the 
coming boat. 

Harry was ranch pleased with this most ingenious 
contrivance. *' It seemed so easy,'' he said, *' that he 
thought even he might have invented it." 

'* This is the case With almost all good inventions»^ 
said his father. 

^'How nicely and gently we sunk down, down, 
in the boat," said Lucy, '* on the level water in the lock* 
while it was flowing out. As my father said, I am 
sure, if my eyes had been shut, I should not have per^ 
.esived that we were going down* What a depth we 
sunk ! What a step that would have been, Harry ! for 
N 25 
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« boif to *cem* dDwm : impdMblo, wkboot a liD^ rb«l 
tf you caa go up and down stairs in canals — ^' 

"Stairs! I do not know tkat,'' said Harrys ''but 
one step, certainly." 

Her father told Lucy that he had seen in Scotland, 
on the Caledonian canal, seven or eight locks, imme- 
diately following each oUier; and the people of the 
country called these Ne^ne's slairs. " 

Mr. Frankland was glad to see tiiat Harry and Lucy 
had been so much pleased with the lock, as it was for 
the purpose of showing it to them that he had come 
home oy the canaL Soon after passing through the 
lock they landed by the side of a road, where their car- 
nage had been appointed to meet them. Mrs. Frank- 
land rejoiced to see it reedy waiting for them, sucA 
again she I^<»ked at her watch, as if afraid they should 
be late. 



Late they certainly were, and very late ; and cross, 
and very cross, was the old gentleman, who had been 
kept waiting and starving, as he said, an hour and a half 
beyond the regular dinner-time. Mrs. Frankland bore 
all he said, and all he looked, with such gentleness and 
good-humour, that Lucy wondered, how he could con- 
tinue angry. She thought, however, that he must be 
terribly hungry, and that when dinner ca^ne, and when 
he had satisfied his hunger, he would grow good-hu- 
moured again. No. At dinner he grew wcqrse and 
worse. Every thing was wrong. The fish was over- 
done, and the venison was over>roasted ; and some fault 
he found with every one of the many good things 
"^hich Mrs. Frankland, with persuasive words recom- 
mended. 
• " Try this, my dear sir, or try that," 

But nothing he tried would do. Mrs. Frankland look- 
.ed sorry, and still kindly soothed him ; but at last he 
said something very provoking about ladies never being 
punctual, and seldom thinking of their absent friends. 
^Harry could not bear this ; and his natural ba^fulness, 
quite conquered by indignation, he called out in a loud 
voice, 

•* That is very ui\just !" 

The old gentleman looked up fn^m hiaplate at Hany^ 
whose face was red all over. 
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' '*«Well done, my little turicey-cock t" said h^ half 
laughing. '* What have you to say or, to do with the 
business I** 

" Only that it wafe all my fattlt,»' said Harry. 

He explained, and said that he had stayed too lon^ 
looking at a mill, and talking dbout an undershot aad 
overshot' wheel. 

"Mighty weU for you and your mill," said the old gen- 
tleman, in a tone between pleasantry and reproach; 
** but pray, young gentleman, what was that you said 
«bout • Very unjust ?' " 

^ It was unjust to say that ladies never think of their 
absent friends, sir," replied Harry; "because Mrs. 
Frankland, who is a lady, did think of her absent friends, 
and of you in particular ; for she was very anxious to 
ffet home in time, lest you should be kept waiting for 
dinner, which she said, sir, that you do not like.'' 

"Who does, sirl" said the old gentleman, now join- 
ing in a laugh., " But since it was all your fault, I must 
be satisfied, and must be obliged to Mrs. Frankland for 
her anxiety about nie. This hare is very tender, and 
not over-roasted, which, considering all things, is won- 
derful. Mrs. Frankland, let us make up our quarrel by 
'drinking a glass of wine together." 

Mrs. Frankland's good temper and sweet smile con- 
quered him. His forehead un wrinkled, and' he became 
quite good-humoured, and talked of old neighbours, and 
of his good old friend Mr. Wedgwood again ; and of the 
Staffordshire canal — the Grand Trunks as he called it-^ 
of which, the late Mr. Wedgwood was the first pro- 
poser, and which has enriched so many individuals, who 
had shares in the original undertaking. 

After dinner, when the ladies left the room, Harry 
followed them, for he did not understand what was say- 
ing, about shares in navigation, and the interest paid upon 
them. While the ladies were drinking coffee, the con- 
versation turned upon the cross old gentleman, and bcwe 
father hardly upon him ! one lady in company declaring 
that she thought Mrs. Frankland had been too kind to 
him ; that, for her part, she should not, had she been in 
Mrs. Frankland's place, have thought herself bound to 
submit to his rudeness, or to bear his ill-humour. She 
went on to laugh at him for his epicurism.' 

But Mrs. Frankland stopped her. She said that she 
wai much attaehed to f^% gantleman ; that he was an 

N2 
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old Ariend of her hi»bftiid*a» and of his familx, aodliad 
long shown them kindoesft, for which she felt grattifal ; 
and that the only way in which she could prove b^r 

EAtitude was by trying to mal^ him comfortable vad 
ppy in hia declining years, wbiph could not be done 
without bearing with his lit4e f(^bUs. His real benev* 
olence, and excellent sense and infcnrmatioil^ mada 
amends for them ; his pettisbness was soon over, and 
his kindness of heart always remained. 

Lucy admired and hked Mrs. Frankland for speaking 
in this manner. She resolved that, when she grew up, 
the would be equally i^ckHl-tempered, aad would bear 
with the foibles of old friends, even if they happened to 
be a little cross* Above all, she resolved that she would 
be as steady as Mrs* Franklaad, in defending them in 
their absence. 

In the evening,, after the old gentleman had taken his 
nap, and was simng in his arm-chair by the fireside, he 
eau^ht hold of Harry's arm, as he was passing, and said 
to him in a grufiT. but good-natured tone — 

*' Tell me, little man, why you are so curious about 
mills t Are you tp be a miller, or a millwright, pray % 
Or what are you to be V 

Harry, who generally understood what was said to 
him quite literally, answered gravely , that he believed 
he was not to be a millwxight or a miller : that he di4 
not yet know what he was to be ; but, whatever he was 
to be, it could do him no harm to get all the knowledge 
he could. And he wished to learn all about mills, be- 
cause it entertained him. 

'* And what do you know about them V^ said the 
|[entleman. ** Can you tell me what keeps a mill go- 
ing 1" 

** Wind keeps a windmill going," replied Harry, " and 
water a watermill. There are other kinds of mills, 
which are kept ffoing by horses, and some are moved by 
men, and many by steam." 

^ Upon my woid, you know a vast deal,'* said the gen- 
tleman. 

« No, sir, 1 know very little," said Harry, bluntly, and 
looking ashamed, and not well pleased. 

** Well, I will not affront you any more by flattering 
YOU, since I find you do not like it," sud the old gen* 
tleman. ^ Come," added he, drawing Harry towards 
lum,^* we shall be good friends y^, you wiU s^e. I9%w 
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you plavitigwiib^ my grandson^ 'ingles yest^erday. 
Do you know how marbles are madf V* 

"No, sir," ssud Hany, i^ing <ine out of his pocket, 
and looking at it. '' I should like to know how they are 
made so very round and siaooUi :, I should think it must 
be difficulty 

'* It is : my friend Mr. Wedgwood told me, that he had 
found it one of the most difficult things he had ever at- 
tempted ; and when I was on the Continent I inquired 
how they were made." 

" And how are tlwy made, air V said Harry. 

" First they cut a certain sort of ston^ into, bits of any 
irregular shapes, no matter what, nearly the size of a 
comnuHi marble. These they thro w< into an iron mill, 
in which there is a number of partitions, and to each 
partition strong rasps are fixed, in a slanting direction : 
the mill is wo^ed by water^ aad is turned with great 
swiftness: the rubbing of the stones against the roug^ 
rasps, and affainst each other, rounds Ihem, and by de- 
grees smooths and polishes them, in the. earn e manner 
afs the gravel becomes rounded in the bed of a river. 
When they are A>rmed to the proper shape, they fall 
through circular holes;, made in the bottom of the miQ, 
of the right size to let them through. From Nurem- 
hergi the town where^ they are made,, they are brought 
down the river Rhine to Rotterdam, and. thence sent all 
over^nrope, to all countries and places where boys play 
at mait)les; and wliere do they not? > And now you 
know more aboat inarbles thas nine in ten of f he hun- 
dreds of boys of your age, who have their pockets filled 
with them." 

The backgammon table was now set, for the old 
gentleman usually played a game with M-rs. Frankland 
about this ^me eirerf evening;. but instead of going to 
it, he stayed talking to Harry, and telling him pf various 
things wtiich he hsul «eea when he wa« in Holland. 

" When first I went to Amsterdam,'* said he, " I re- 
member, as 1 a^^proached the city, counting for(y-sj^ 
Windmills all in motion. The I>istch have long been fa- 
mous millwrights, and matiy'^of the oontrivanees now 
in -common use ta^ar milUiint finglaad« wero brought 
from Holland; for instance, one which you may have 
'seen in your journey here« Did yon tako notice, that 
•on some windmUls there is. a -very «Hnall sort of fau|- 
wheel, which stands out a littl^^^icom the tiQpr' . 

86» 
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^ Yes^ 1 1m<yir trhat ydQ mean, «ir»" 9M Itoiy. 

*' So do I,^ 8aid Lucy. '* Whcin firat I taw it, I thougi^t 
it was a little windmill to frighten away birda fiom the 
corn." 

'* And do you now know tke use of it 1" 
. " 1 do,*' said Harry ; '* for my father showed me on^, 
and explained it to me. The use of that little wheel is 
to turn the great sail-wheel towards the wind, by means 
of the wind itself, so that whichever way it blows, the 
mill continues to work. In those which hare not tliis 
ingenious contrivance, the mill must stand still every 
time the wind changes, and ^e mOler cannot set it in 
motion again without a great deal of trouble ; he must 
haul round the whole top of the mill in an awkward 
way.'' 

" Why t howl" said Lucy. ** Do, Harry, explain the 
two ways in which these different windmills turn or 
are turned. 1 have some idea, but still I forget exactly 
how it is." 

'* Oh ! I am sure you know," said Harry, 

** Perhaps I did know ; but go on as if I did not, be- 
gin from the beginning; first, if you please, with the 
awkward way with that windmiU which has no little 
fan-wheel." 

" That common miU," said Harry, ** is called a post- 
windmill, because it is supported upon a ppst, which is 
fixed firmly at bottom, and which goes up throqgh the 
middle of the inside of the wooden body or tower-part 
of the mill. This tower is separate from the mason- 
work, and from the grinding^wheels underneath ,* it 
hangs on the top of the post, and can be tuoied round 
upon it." 

"This way do you mean! like this?" said .tiUC|r, 
holding her pencil upright, and hanging her thimble on 
its point. 

'' Something like it," said Harry. " But the gre^ sail- 
wheel is fastened to the wooden tower, and ono cannot 
be moved round horizontalK^ without turning them both- 
IJuppose the wind changes from north to south, then the 
tower itself must be turned, so iw to bring the front of 
the sails to the tide opposite to that on which they had 
iBtood." 

'* How ineonvenJent ! Aad how does the miller Sb 
Oiisl for that tow^r, and the Mils sad «ti« must t)e a 
great weigfati" ssid Lucy. 
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^ lie could not do it without the help ef ti leT«r,>* atid 
Harry. " There is a hugef ladder, which is fastekied to 
the ttpper part of the tower, and which reaches froln 
Ihat to the ground, slofnog outwards, so as to be a prop 
and #/<iy, to keep the mill fixed in the position in wnka 
it is to stand, with the sails faeing the wind. But the 
^nd changes, and the mill must turn. Then the miUet 
lifts up from the ground the lower end of this great ladp 
der, which he then vses as a long handle or leycr, bj 
which he turos round the mill tiU the sails are again 
properly placc^d.** 

"So much for the po8t*windmill ; now for the ether^" 
said Lucy; "that with the little fan- wheel, as you csJi 

" That does the business cleverly, and without any 
trouble to miller or man. Only the top, not the whole 
bod^, of this kind of windmill is moveable* The axis 
of the great sail- wheel goes through this moveaUe top» 
end therefore can be shifted round horizontally along 
With it; this top rests on rollers, so that it can move 
Easily on the top of the eoUd stone wall of the tower. 
Now for the little wheel." 

" At, the little ingenious wheel,*' said Lucy. 

"That is so placed at' first, that its vanes catch the 
Wind whenever it does not Uow upon the sails of the 
If reat wheel. So, ae soon as gr^at wheel stops, lUlie wKe^ 
sets a-going, and it sets in motion a train of wheel- work, 
all which 1 need not describe to you. I need only say, 
that it has the power gradually to turn the moveable 
top round, till it brings great wheel with its sails facing 
the wind; then great wheel sets a-going; and little 
wheel by this time, having worked. away from the wind, 
iltops. Its business is done, and it rests till it is wanted* 
When the wind again changes so as to blow on its vanes, 
then it sets off again, and works the great wheel round 
to the right point, and so on continually.'' 

** Very well, you understand it, I see,*' said the old 
l^entleman, " if I may say that much without your think- 
ing that I mean to flatter you." 

Harry smiled. " But," said he, " there is a thing I do 
ftot at aM understand about windmills. I saw some 
standing still, while others nearly in the same situation 
were going, with the same wind ; I was thinking what 
fhe reason of this oould be; and I suppose that there 
■Httt be something difi^sBHt in, the way in which tte 
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MRes <ff Mils tfaemselTes «pe ^oped, or set, I beSere I 
•honld eaH it.'' 

**You think rightly, I betieTe,*^ said the old gentle^ 
nan. ** 1 have a friend in France, a scieiitific man, who 
made a windmiU, which continued working when all the 
other windmills in the neighbourhood remained motion- 
less. The common peopie used to gather round and 
stare at it, and say that it went hy enchantment, for 
they could not conceive how it oould go with less wind 
ihan their own ; but this arose from the judicious posi- 
tion of the vanes, which had been placed so that the 
wind should act upon them witii the greatest possible 
force/' 

" I wish I knew that judicious position," said Harrys 
'^ I have olten tried to discover it in making little wind- 
mills, but I could only place the sails by guess. I should 
like to know the rule and the reason, aiul the best pos^ 
•ible way." 

'' And I should be very glad if I could t^ you all tms» 
my dear ; but that is beyond .me. Leaned ^ea have 
tfaou^t and written much upon this very question ;• but 
I am not a man of science, or a mathematician, therer- 
fore I cannot explain it toyoui I can describe only the 
things which I have seen, «nd which I underst^d." 

H^ then gave Harry an aeeount of several thin|ps he 
bad seen in Amsterdam. Harry knew that this city is 
built upon piles. Lucy said she recollected reading the 
number of th^e piles, which was prodigious. 

Harry asked whether any of theai hs^ given way, or 
whether the houses stood upright upon them. 

** Nb," said the old gentleman ; " the first idea I had 
when i entered Amsterdam was, that many of the houses 
were tumbling down, thfey were so much out of the per^^ 
pendicular line ; but still they do not fall." 

Harry was going to ask the reason of this, but anc^her 
question occurred to his mind, which he was afraid he 
■should forget if he did not ask it first. ** Pray, sir," said 
he, '* do ypu know if the Dutch are fiequainted with the 
use of steam-engines V 
<* Oh ! yes, certainly." 

' ** Then why," said Harry, *' do not they use steam in 
•teadof wind, to keep, their mills at worki" 

^ Why should they ?" said the old gentleman. 
' ^ Because," said H arry , ^' wind is uncertain ; they can- 
not have it wh^4heypteaae; aadif theyhfty^QQtwjiid, 



their mills miut stand still. If there is a Monot thef 
cannot make the wind less or more, just as they waitt 
more or less force or quickness ; bat we can manage 
steam as we please, at aH times of the year, and in all 
weather," 

'* Very true, my little mechanic,^* said the gentleinan; 
** the Dutch are how beginning to use steam-engines ; 
and what is more — '' 

What more he said Lucy was in no condition at this 
moment to hear, for on the scattering of the snuff which 
he threw from his fingers, she was seized with a fit of 
aneezing, that seemed as if it would never end. Whea 
she recovered, she heard the old gentleman speaking of 
the embankments, or hiffh and faSoad banks, which th# 
Butch have been obliged to raise to protect the country 
from inundations These embankments are secured 
chiefly by mats, fastened down by willows, which are 
twisted together, and which remain after the mat3 do* 
cay, and thus form the best barrier against the force oi 
the sea. 

" Willows ;'' said she, *' such yielding things, which I 
can bend with the least touch; can they withstand tho 
whole force of Uie seat" 

^' Yes, exactly for that reason," said the old gentle- 
man, '* because they do not resist ; just as you may bavo 
seen the most yielding msmner do best against the tor- 
rent of anger, and the gentlest of women subdue Ihe 
most violent-tempered man." 

Lucy smiled ; she waa always ready for a simile, but 
she liked this extremely, and was pleased wi^h its par* 
ticular application. Harry's heart now opened Ho 
drew close to the elbow of the arm-chair, from which 
he had before kept at a certain distance, and he began 
to use his privilege of asking questions freely, which ho 
had till now done only with great reserve. His mother 
soon called him away, and advised him and Lucy to 90 
to bedt as they were to set off early the next morning 
to pursue their journey. Th^ were sorry to go, and 
everybody seemed sorry that they were going. -Jlie 
old gentleman asked which road they intended to take^ 
and when Harry's father answered, by Coalbrook Dale, 
he said that he was very glad of that, for the sake of 
his young friends. 

^' Perhaps I shall not be up when you set off in tht 
moraiiujfy said he, *'so shake haada, youog g^lamai^ 

N3 
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mid fare you well. It is happy for you that, so early in 
life, you have accjuired such a desire for knowledge. 
To-morrow you will see—** 

Mr. Prankland interrupted him, " My dear sir, do ftbt 
tell him what he will see. Leave him the pleasure of 
inhprise.** 



^* Goo»-BV.*' It was come to that melancholy word ; 
amd as Lucy put her head out of the carriage window 
to say the last good-by to Mr. and Mrs. Frankland, who 
urere on tins steps at the hall door, shutters opened in a 
bedchamber above, the sash was thrown up, and the old 
g:efntlemail put out his head, and repeated ** Good-by! 
f[Ood-by ! and a good journey to you.'* 

•• Thank you, thiank you, sir ; and pray shut the win^ 
dow, or you will catch cold," said Lucy. "He was 
Very kind to you, Harry, after all," continued she, as 
they drove away ; " and told you a great many enter- 
taining and useful things ; and at last I liked him very 
well, though he did take so much snuff. And though he 
was a little cross yesterday at dinner, he made up for it 
afterward. I do believe, Harry, that he loves Mrs. 
Frankland in his heart.^ 

" Who can help it 1" said Harry. 
'^ ** I wish," said Lucy, '* that when I grow up I may 
be such a woman." 

•* I wish you may," said Harrjr, in a tone that sounded 
gruff, because it was &s much as he could do to com- 
mand his voice to speak at all, he was so sorry to part 
with these kind friends. Lucy indulged him in his taci- 
^mtty, and began to examme a littlfe red-morocco 
memorandum book which Mrs. Frankland had put into 
lier hand at parting, and whi(^ she had held till now 
unopened. On turning over the leaves of this book, she 
^nd some of the pages filled with close writing. 

"Dear, good Mrs. Prankland!" exclaimed Lucy. 
^Look, mamma, she has written ail this for us, with 
iier own hand : and what do you think it is 1" 

•*'The J<4venile Gardener's Calendar, dedicated to 
Hany and Lucy, by their sincere friend, E. Prankland.' 

"'Spring,' * Summer,' • Autumn,' 'Winter,' all in four 
iittlo p^es,'' said Lucy. " I am always puzzled with 
Hie loiif' directions Biigardening books, about "heaps of 
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.HkiAgB too, wfaich I httvc not ; bal heie, I MOi are' mdf 
such flowers and plaiKta as wehave» or oogfat to have, ia 
our gardens, Harry ; and,^' continued she, aAer looking 
over the oaleadar, '* it (ells me exactly all I wanted to 
know, about the times and seasons for planting aa4 
. transplanting, and sowing seeds, and how to have mm- 
cessions of pretty flowers. J must read it to yos, 
Harry." She read, and when she had Unished, he joined 
in her delight, at finding that it contained all,, and no 
more than they wanted. 

** And you read it raueh better. Lueyrthan yoa««#fn«- 
liinM lead writing,'^ said. Harry. 

** Because," said Lucy, '' this is much ]:dainer tbapi 
writing is sometimes. Do you reooUect, Harry, how I 
, stumbled in tryiag tor^ad to mang^ma your translation I" 
- >^Yea, I kfiew you wanted to read it partioularly 
.well," said Harry, **but: you hogghd terribly <: it ma4« 
me very hot." 

^ Not hotter than I was," said Ltt<;y. ^ I wanted to 
.Mad it particularly well indeed.'' 
' **Thai was the very reaaoayou could not," aaid 
Harry, " you were too anxious and frightened." 

** But what frightened me was, that I could not make 
out the writing* 1 knew I was making nonsense of 
what I was reading, and I could not help it. Since, you 
have set up to write a running hand like papa's, you run 
all'your letters into one another, so that at last, in some 
of youir words, there is not a single plaia letter." . 

^^' Ah ! my dear \ I can show you in that very transla- 
tion several — " / 

'* Possibly; but then you^make three kinds oi. rs„ and 
when I have learned to know one of them, then combes 
the other, quite difierent ; and all your ms, and ns, and 
tis, and trs, aire so alike, no human creature in a hurry 
can tell them asunder ; and you aevor eross your ts, so 
how can I tell them from /s." 
:. >* But I do dot my ts,", aaid Harry. 

** Yes, you do ; but you never put the dots over the 
nght letter ; I can never guess to what heads the hats 
belong; and then, worse than all, you half scratch out, 
and half write over, and half turn one letter into anoth^,' 
and then repent, and leave it no letter at all. But all 
.Uiis I could bear, if you- did not make vulgar flour- 
ishes." 
: '^Oh! Lucy,, be just; I have left ofi* flourishing^ you 
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AttBt lekti^wledf e, eter saikM yam told meit wm ▼»lgitr> 
1 have never ikHiriehed since tbat day." 

'^ But that day was only last Tuesday ," said L«^. 

** I do not know whether it was Taesday or Wednes- 
day," replied Harry; *'but I know it was the day you 
read, or could not read, mv writing lo maronia, and I 
• have never nourished since.' 

'^Poor Harrr! I beg y^nr pardon for reading 3^oittr 
Iranelation so iadly/' said Luey ; '* the next 1 wiU read 
better, if I can." 

**The next I will write better, if I can," said Harry. 
'* l«et me look again : how does Afrs. Frankland mace 
her Writing so plain f' 

*' And BO pretty too," said Luoy. **it looks prott^ 
because it is so even and straight ; and it is distinct, 
beeauee— let rae see— she always makes the same 
letters the same way, that is one good thing; lor Uienl 
know them again when I meet with them ; and she 
leaves a little space between her words, so that we may 
see they are separate words; and she finishes eadbi 
letter, and does not make her m» and ns so very much 
alike that people cannot tell the diffi^ience. The little 
«a too are a little different from the ts.'* 

'< Very little," said Harry; '' if I hide the oOier let. 
ters, I defy you, Mrs. Lucy, to tell even Mrs. Frank* 
land^s t from her «." • 

**Dttt loo^ at the difference, Harry; the e is a little 
open at top ; or, at worst, I know the t by the dot over 
-it^ Look, the hat i» always on the right head,' and I 
know the head by the hat.'* 

** A woman's way, indeed, of knowing a head \^ said 
Harry, -laughing. 

** Oh, Harry ! when you come to laughing at womea^** 
said Lucy, '* 1 know you have nothing else to say." 

** Yea, I have," replied Harry. ** Since you are so 
fond of reading Mrs. Frahkland's writing, here is a little 
bit more for you ; here is a page in yoat book which 
you have not read." 

Lucy took the book, but was disappointed when she 
saw this page was only a catalogue of the botanioid 
names of the Howefs and shrubs mentioned in the 
Juvenile Gardener's Calendar^ She did not know the 
use, she sarid, of calling fioweis and shrubs by Latin 
names, when they have good enough English names, by 
whieh all-pttq^e may know them, if they {dease* Shia 



HJJtaY AKB Lvor. dot 

ftonlBBaed, that the only thiiig she h«d not hked in dl 
that Mrs. Frankland ever did or said, wa» her havinff 
that day, in the garden, alwaya told the Latin namoa of 
the flowers after the English. 

'VHarry, I know you think as I do, that you thonglil 
90 at the time ; that made me dislike it the niore,^ be- 
cause I was afraid yon would think it was*«-yi»tt kiiow 
irhat.'* 

'* I know,'' said Harry ; ** and 1 did not like it, I ewn.*' 
. *' We will ask mamma," said Lucy. 
. They had been all this time talking to one ancHliet 
on their own side of the carriage, and their father and 
mother, on theirs, were conversing on something per- 
haps as interesting to themselves. It was necessaiy to 
wait for a pause. At the first which occurred the case 
was laid before them, Lucy stating it with some hesitih 
tion, and ending by saying, 

. " Am I wrong, father, to think it was pedantic I :Am 
I wrong, mamma, to say any thing about it V* 

"Not at, all wrong te speak your opinioii freely to 
lis, my dear/' said her mother* 

"You would be foolish," said her father, "if yoQ 
blamed without inquiring whether jou were right or 
wrong; but you would be wrong if you spdce to any 
stranger of a fault that you saw, or thought you saw, 
in those who had been kmd to you." 

" You do not think it w«8 pedantic, then, mamma?'* 

" No, my dear, I do not ; but before we can uoder* 
stand one another, we must settle what we mean li^ 
pedantic. What do you mean 1" 
. Lucy said she knew what she meant, but she coald 
not exactly describe it. She turned t6 Harry. First, 
be said, that it was talking Greek or Latin in the trrong 
place ; he added, that it was trying to show that we had 
any sort of learning that other people had not* But 
this, Lucy thought, was rather vanity or oatentation 
than pedantry. Thev had heard people call things pe^ 
daatic which they did not think were so ; for instance, 
a boy had once said that Harry himself was a pedant 
fbr talking of the siege of Syracuse, and of the machines 
used there, because the boy knew nothing about them« 
and disliked reading. 

" Then you perceive," said his mother, " that the 
meaning of the word varies with the different degrees 
of knowledge of those who use it. I remember whea 
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'U was ^mofl^t pedantic for a woman to ialk of aottfa 
books which are now the subject of common conversa- 
tion. Sonetimss oldfashioned leamtng, and some- 
times useless learning, is called pedantry; and it is 
Mimndly thought pedantic to produce any kind of 
warning that is so unusual that it is not likely that ^e 
oompany is acquaint^ with it, or can be {leased by it. 
In short, pedantry may be said to be an ill-timed parade 
of knowledge.'* 

'* To go back to Mrs. Frankland, mamma,'' said Lucy : 
**she knew that we were not acquainted with those 
Latin names." 

^ Yes, but she did not consider you as eompony. She 
did not display her knowledge to excite your admira- 
tion ; she used those names in speaking to you, because 
she thought it might be usefVil to you to learn them. 
The knowledge of the botanical names of plants is not 
now unusual ; most people we meet with are acquaint- 
ed with them." 

*' I did not know that," said Lucy. H And now I rec 
ollect, mamma, when Mrs. Frankland was talking of 
^ants to the artifictal^ilower woman, who did net seem 
to know any thing about the matter* she called them 
only by their common English names ; therefbre, I ant 
sure, Mm told the Latin names to us, because, as you 
say, she thought it woi^d be of use to us. If she had 
Wanted to be admited for her learning, she would have 
displayed it in company. So it is proved, Harry, tliat 
•he was not pedantic, and I am very glad of it." 

^' But still," said Harry, who did not seem quite satis* 
fied, ** remember what mamma said, that useless learn- 
ing is pedantry." 

^* Then the question is, whether this be useless learn- 
ing or not," said his father. 

*' That is the very bottom of the question to which I 
want to get," said Harry. ^ What is the use of know- 
ing all tlK>se long Latin names, when people may know 
the plants they sare talking of as well by their own Eng- 
lish names ?" 

^' They may know them, and describe them as well; 
to English people, but not to foreigners," said his fa- 
ther. " Most well-educated foreigners, French, Spao- 
iards, Germans, Italians, Danes, or Swedes, understand 
Latin, therefore it is a sort of universal language in 
wlueh botanists^ and persons of science, can make 
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thenmelvee niidterttood by eaeh other. In all books ^f 
botany the Latin is given along with the common name; 
and then the description of the plant to which this name 
refers can be ap|>Ued by people in different countries. 
I have a friend at Paris who could not understand 
what was meant by a cowslip, because in French there 
is no tlistinguishing name for cowslip ; it goes under 
the ffeneral word for primroses, ^rtmevere." 

*^Yeta cowslip and a primrose are very different^? 
•aid Lucy. 

" But,** said her father, ** if this French lady h£(d been 
acquainted with the botanio name, she would have 
known the difference the moment it was mentioned, 
and the deficiency in ^e French vocabulary would have 
been rectified. 1 remember hearing a French lady 
talldng to a gentleman about the beautiful laurier rose : 
the gentleman understood French, but he happened 
never to have seen a laurier rose in France, therefore 
lie^Boald not understand what she meant. She descri- 
bed H, but stiN he mistook it for a rhododendron ; at last 
somebody mentioned its botanic name, Nerium oleander^ 
and the moromit the gentleman heard tliis Latin name 
he understood what was meant, and he knew it was the 
common oleander which he had often seen m English 
greenhouses.*' 

Harry now understood the use of learning the Latin 
botanic names, and he was satiefied. 

** Remember, my dear Harry," added his mother, 
^ that I mean no more than that it is useful as a lan- 
guage, and as a means of acquiring knowledge." 

Lucy said that she would learn by heart all the bor 
tanic names of the common flowers m the garden cal- 
endar, whieh Mrsr. Frankhmd had been so kind as to 
write in her pocket-book ; and shebe^ed Harry to t^ 
her whether many of them had any particular meaning* 
like those two wfiich she had been told, HydrangM, lA^ 
waier lover, or Agapantkus, the beautiful, because she 
thought tUie could then learn them more quickly, by 
heart, and remember them better. 

Harry said that he would if he could, but that he 
would rather do it at another) time. He wanted to look 
at a broad-wheeled wagon whieh was coming down 
the hiH. And while he watched the shape and i«atiott 
•of the wheels, and asked his father some questiona ooi»> 
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ehftlned underneath the wagon, and whieh, as he waMled 
along, apparently half dragged by the neck, looked very 
mournful. She was told that his use was to guard XYub 
wagon, and that his being chained to it secured his al* 
ways being near it She wished very much that tha 
man could oe persuaded to loose htm ; a faithful dog, 
9ke thought, would guard his master's goods without 
being chained. Her mother observed, that it would be 
useless to talk sentiment to an English wagoner. Iiucy 
wished that she had some money, that she raifht give it 
to buy this dog from his master, and set him iree. Her 
mother told her that even supposing she could iHiy 
this dog, the man would get another, and this dog would 
not perhaps be better off, as he might not find anybody 
to feed him : '* You know, my dear Lucy, we could not 
take him with us. What should we do for the next 
dog we meet under the next wagon !" 

Lucy saw the impossibility of freeing them all, and 
sighed. Her mother was glad to see that she had sucb 
humane feelings for animals, but said, ^ There is much 
we must bear to see in this life that we cannot rerae* 
dy ; all we can do is, to take as good care as possible 
of those creatures of which we have the charge." 

Lucy blushed : ** I will take care not to forget to f^ve 
poor Dash water when I have him again, mamma. I 
recollect one day—" 

Here she was interrupted by Harry, exclaiming, *' Fa<^ 
tlier ! pray look out of the window this instant I Do you 
see that streak of black powder in the track of the 
wagon, papa? i saw it dribbling from a banreL la it 
not gunpowder ! May I get ont and look V 

He spoke as fast as he could utter the words, and his 
father instantly called to the wagoner, stopped the car* 
kiage, and jumped out, Harry following nim. It was 
gunpowder. They ran after the wagoner, who either 
did not hear or would not stop. When they overtook 
hhn, and showed him the gunpowder lUnning out of the 
barrd, be, being a sulky fellow, was very angry wi^ 
the barrel, and with the man who packed it, and wit^ 
the man to whom it was going, and with everybody but 
himself. He had no clear idea of the danger he .had 
run, till Harry's father toki him that^ie had some years 
before known a wagon to be blown to pieces, and 
the men and horses killed, by just such an accidenl. 
flom» ^mqMrwdnr luA been idiakMi ottlof a banreltn ^ 
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.wtgon, and kad taken ifre, as it is suppOBea, from a 
, Bjpaork stnick from a flint in the road. This, commnnica- 
tukg with the giMifKiwder, had blown np the whole. The 
wafOQer scarcely credited the story, till he heard the 
.name of the hill down which the wagon had been go- 
-iag, and then^ as Harry observed, without any further 
question, he believed it to be true. So it is, tnat ign<S 
rant peoi^ believe or di^eiieve without any reasonable 
grounds. They stayed to see the barrel well packed, and 
aaieiy stowed. ^^^ Some of the passengers, who were sit- 
ting within the canvass roof of the wagon j and who had 
looked out anl listened, noW expressed much gratitude, 
and said they might have lost their lives but for this 
timeiy discevery of danger. The wagoner then grew 
iprarmer in bis thanks, ai^, as he was repacking the bar- 
rel, said in his Somersetshire tone to Harry, 

• ^ Master, you- ve done uz a tnoftal good turn, I finds, 
.and if lo be it was in my ^ power to give you a Jift any 

ways, V4. not be behind, yeu^d zee; but the likes of 1 
can do little for the likes of you gem'men.^' 

Harry thanked him ; he wanted nothings he said, but 
he was glad that he and his wagon were safe. 
:- " How well: it was, father," said •Harry, as they walk- 
ed back together to the carriage, '* that I saw the gun- 
|POwder running out, and recollected what you had told 
me about the blowing up of the wagon." 
^ ' ** Yes,^' said his father, *' you see how useful it is to 
observe what passes before your eyes, and to recollect 
what you know at the right time." 

* When Lucy heard what had passed, after rejoicing 
that wagon and wagoner were safe, she regretted that, 
when the man offered to do Harry a good turn, he had 
not said' a word for the dog. 

" I forgot the dog," cried Harry. ** Father, wiU you 
• stay for me three minutest i will run and speak for the 
do^." 

His father smiled, and back he ran. What he said, 
or in wha* words the wagoner replied, we cannot tell, 
iiMr Harry never could remember either the words he 
used, or those said to him; but the result was, as h^ 
informed Lucy, that the dog Lion was tttichained, that 
the wagoner promised that Lion should have liberty to 
run after him by day, and that he should be chained only 
by night. 

Lacy was proud of her brother's share of this affui^ 

si6» 



and* as was ever, her ouotom wtai she was hmprf^ 

the went on talking of every thing wbe eouUl thiaa (mT, 
and of all that s^ saw upon the road : while Hany, 
according to his custom when Jm was weH pleased 
with liimself, and particularly happ3r« was qaite iukasL 
After Lucy had exhausted every thing sbe could sagrt 
she Deceived Harry's silence. 

** What are y:Ou thinking of, Harry t are you irtifi 
thinking of JUoa aiid the wagoner V^ said she. 

'* Not I, for there is nothing mofe to be done rixMit 
them,'* sud Harry. >' I an^ eonrndsMng what that verjr 
l)nght thing can be which I see out. yonder, iqparUiag 
in the sunshine.*' 

*' I see it," said Lucy, " it looks Mke a moastrovB^diK- 
mond, twinJUing betweea the trees. What is it, papal 
look at it.'* 

Her father thought it was the reflection of light from 
some weathercock, or polished globe, on the top ef m 
building. As they approached nearer, they saw it ¥ra0 
from the glass roof of a conservatory. 

^Reflection of light!'' aaid Lucy; "what do you 
mean, papa, by the reflec^on of light ? and what is tite 
difference between reflection and refjractioiL, of which 
X have heard 1** 

Her father answered, " When the ra]f« of light tarn 
thrown back from the surface of any polished subsUneo 
on which they strike, for instance, from a polished 
piece of metal, or of glass, they are said to be refittt€d% 
When the rays pass through any transpareift body, and| 
JA doing so, are turned (roro their direct course^tliey 
are said to be refracted^ and this light is called refiracied 
light." 

'* Do you recollect, Lucy," said Harry, " yesterday ia 
tl^e boat, you observed that the oar in the vi^ater looked 
as if it was broken? That was because you saw it 
through the water. Mr. Fraakland told you that was 
the effect of refraction." . 

'^ I remember," said Lucy, '' that he told ne so, ani 
that I did not undersUmd at the time what he meaati 
I was ashamed to ask him more about it, and afterward 
I forgot it ; but you* Hairy, can eiqplain it to msi oia«> 
iu>t you I" 
.^ " Indeed, I c^mnot," asid Harrr. 

" But, papa, will you be so good as to make us uulark 
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^My dear, I eaimotbe so gw>d as to make 700 
dewtend it yet, titt yoa have more knowledge: I am 
gMy however, Lucy, that you observed the appearaaee 
lof the oar in the water, and that yon wish to know the 
'mason of what you saw. Seeaiiii^ly alight obonra^ 
tiOBSof this sort lead to important discoveries.'^ 

•* Do they, indeed, papa,*' said Lucy. 

.** Yes^ but oiten observatiORS aueh as these, ^oQ^h 
they might lead to groat discoveiies if pursued, reraaia 
faoHidreite of years useless, because people do not try 
So find out the reason of what they have seem As fong 
•go as the time of Aristotle, which is above two thou* 
sand years, among other questions in his wdilui on nat^ 
lital msloiy, he a^s, why a stick appears beat when it 
is hdbd obliquely in water t This question was nevet 
ffightty ansrwered till about four hundred years aftefward^ 
hj Ptolemy. The feme of several great phildsophevs^ 
among the modems, rests upon their disceveriea of the 
nles or laws lor measuriag that refraction of light, oa 
which the appearance of the bent stick in^ater de^^eada. 
And not ttU the time of our great Newton was the 
Whole satislactorily explained, or aU the knowledge eh* 
laned to which it has led. Ho, by puvsoing this and 
other feeouttgly slight observations, aitd by trying ex* 
periments carefully, to find out the cause of what he had 
observed, made his great discoveries of those properties 
and laws of light, which we call the laws of reflection 
and refraetion* Bven from consideriiig the eelours on 
a soai^biMley which -many oHiers had observed before 
him, but of which they had made no use, he was led t^ 
aoiae of thetnost important conchisions respecting vis^ 
ion and colouia." 

! But here all ph^sophical conversation eeased, inter- 
rupted by the sound of the horn of a nia^oaeh. Harry 
and Lacy quickly darted their heads lOut of the window *; 
for though oftenSimes seen, Lucy never witliagly missed 
the passing of a ooach, stage, or maiL This was, as 
iiar^ guessed^ the royal mail, with its guard behind, 
the scarlet man with the gold^laoed hat, blowhig th^ 
authOritativatfimpet to clear the road. Proud as a king 
ea his tfatone sat the many-eaped, many-cravatted 
eeaohman On his box, with his fottr fine horses even itt 
hand, which kept on in full trot, regardless of the loadtwL 
}m4-^^&» whip idle in the master's hand, eaecept that 
ansate inagont ttolsaglsih wi$li«light<to»^,«rt«^ 



'MS lummT iom ujct. 



jMid tm* c Mclw hone tlHit te amat draw ftifty; and 
to bKiiif him into irne tvoMmg time. As they paaeed^ 
Lttcyidmired the hofee8.mHdb, but the faavness in(M«. 
** Nice !" said she, '^aad nicer than any gentleinan'a 
iMiine e a. Bright brase rings standing iqKni the horeee* 
foreheads, with twinkling gimmals glittering in thA 



sun.'* 



Regajpdless of the haraasa and the twinkling f^nuaals, 
Harry had eyes only for the horses. 

'* What fine cieatures ! and how they go ! Oh, faliier ! 
look! how they tarn the corner," cried Harry, leaning 
out of the eamags, to watch them till they were ^ite 
oat of sight. 

The road for the fast of this stage was, as Lucy ob«> 
eenred, a stupid stfa^ht iine : she could find notiuag to 
do but to eouttt the earriages they met in the last five 
miles. Her father told her that on the Bath road he 
had onee met eleven stagecoaches in ttve miles. Ril 
on this road, she met, in fi^^e miles^ only one heayy-tadea 
wagon, and twelve ooal-earts. Harry wondered that 
she contiBtted still looking out of the window* when 
there was nothing to be seen but coai'Ksarts : she said 
she had a reason for this, and he left her to takehw owa 
time to tell it, which did not happen this stage. 



'^ HAasT ! do you remember that the old gentlemaa 
told us ,last nighty'' said Lucy, ^ that we shoidd be jur* 
prisBd hefore this day*8 journey should be over V* 

** So he did," said Harry ; '' but 1 have been so hs^ 
py all day, that I never thought of it till this nunttte.** 
. '* I have been very happy too," said Lucy, ** bat I 
have thought of it some times. And now that dinner 4s 
over, and that evening is coming on, it is time t» think 
about it. I wonder, Harry, what it can be." 

Lucy was standing in the parlour of the inn where 
they had dined, and ahe looked aU aiound the room, and 
then out of the window, as she spoke. 

*' There is nothing surprising here, I 'am surcy" said 
ahe. '* But 1 heard papa order that the horses should 
not be put to yet, not for two hours. What can be the 
leason of that, Harry t" 

^ We lure to walk ^unough some park near this town, 
i beUeife»'^ said Harsy^^aad theeatnage is.to avat us 
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"nt l}ia ftiTthest gatd, arid we aird to sec some hbttse. 
Come ! Come Lucy ! Papa is (Jailing to us to follow 
him/' 

Lucy followed with great alacrity, eertain that they 
were now going to be surprised. But they walked up 
tin avenue of beech-trees, and reached the house with* 
out meeting with any thing surprising; and Lucy was 
disappointed when she foumi that her father and mother 
came to this house only to look at some pictures. Nei* 
ther Harry nor Lucy had yet any taste for pictures, and 
their mother therefore advised them to divert them^* 
selves by running about the pleasure-grounds, whidi 
amusement they were permitted to enjoy, upon her an- 
swering for them that they would not touch any of the 
flowers or shrubs. First they went all through the flow- 
er-gardens, then through the park, and by the river side, 
and up again through a wood' on the banks, till the red 
light of sunset, which they saw on the stems of the 
trees, warned them to returti from whence they came. 
They were afraid of being too late, and of keeping theif 
father and mother waiting ; but luckily they met the* 
wood-rsnger going home from his work, and he showed 
them a path which took them the shortest way to the 
house. Instead of being too late, they found that they 
need not have run so fast, for their father and mother 
had not yet finished looking at the pictures. 

** Let us sit down then, and cool ourselves quietly,** 
taid Lucy* ^ Harry, only think of papa and mamma 
having been all this long time looking at pictures I 
How tired I should have been if I had been standing all 
this while, with my neck bent back, staring up at them: 
Harry, do you thmk that, when we grow up, and set 
out upon our travels, that we shall ever be so fond of 
pictures as to stand looking at them so lori? V* 

"Perhaps we may," said Harry, "though we do not 
care about them how. I remember, some time ago, I 
never thought of looking at prints, except of machines ; 
hut ever sineis the day fsaw the prints m Bon Quixote, 
I have grown fond of them." 

-** Yes ; and how happy we were toRether," said Lucy, 
*• looking over the pnnts in Pyne's Microcosm." 

•* True, I fdrgot them," said Harry. "I always liked 
fhoiie, lH*«mu8e they are so like things and people we see 
every day." 

'^ Aad the prints in lh^ Arabhoi Tales,** sidd Locy^ 
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''.tliovghtliey are not like things we see eTery da^^ or 
any ^y, Qr that we can ever see in reality \ you like 
those, do not you, Harry V^ 

'* 1 ^k),'*" said Harry, '' some of them." 

'* Some of them,'* repeated Lucy. " Tery ri^ht, so do 
I. Those that are like my ideas of what the sultans, 
and viziers, and Fatimas, an^ their turbans, and Coge 
Hassans might be. But some others I. do not like,su^ 
as Aladdin*s genius of the lamp, and the African magi- 
cian, because they do not come up to m^ imagination of 
them. Harry,^ do describe to me your image of the Af- 
xican magician.'* - 

It was a difficult task, and Harry was glad to be re- 
lieved from it by his father's calling to him, to desire 
he would see if the carriage was come to the puk gate* 
It was there waiting, and by the time they got into it 
the sun was set, and it was growing dusk* By the time 
that they reached the end of the next stage, and had 
drunk tea, it was quite daik. They were, however, to 
go on another stage this niffht. Lucy, who did not 
much like travelling in the dark. Observed, as her mother 
was i^etting into the carriage, that the coach-lamps were 
not lighted. 

« Never mind, my dear,** said her father, " we shal} 
have light enough soon.** 

" Soon ! Oh no, papa, beting your pardon,^' cried 
Lucy, " there will be.no moonlight these two .hours. I 
can show you when the moon will rise by my new 
pocket-book, papa.'* 

'* Very likely^ my dear," said her father ; " but, Lucy, 
do not stand talking on the step of the carriage." 

At the moment when her father was givin£[ her this 
advice, one of the horses was started by a light, and, 
giving a sudden jerk to the carriage, Lucy was throws 
from the step backward, and must have follen under the 
wheel, but that her father caught her in bis arms, and 
set her upright again. Into the carriage she went di- 
rectly, and while yet trembling with the fright, her father 
repeated his advice. 

*' While you Uye, qhild, never again stand in that man- 
ner on the step of a carriage, wiUiout holding^ by some* 
thing. I assure you, that yon put yourself into much 
greater danger at that moment than any you are likely 
to meet with from the darkness of this night.*' , 

J^iicy hfiyped that her l^her djd not thi«ik th»t she was 



^ oowfttd, and after aome mimites' afleii^ aiAnitiAion 
she expressed this hope, and began to defend her char- 
acter for courage by reminding Harry of alt the instan- 
ces she eouM recoUiect of her nevtr having been afraid 
Hi a carriage. Harry said nothing. *^ I cannot see your 
iaeOf Harry. . I hope you are agreeing with me." 

*' No, I am laughing ; for I think you BJte a little afinad 
«i this mtnut6« I feel you squeezing close to me, be- 
tskuse we are going down (he nili." 

*' Think and talk, then, of something else," said her 
notlier ; ^^and do not tell Lucy she is a coward, or you 
will make her one. Lucy, my dear, there is bo danger ; 
but if there were ever- so much, you cannot aker it." 

'* No,^ mamma; only I wish he* would not go quite so 
£i8t," said Lucy. ^^ Would you speak to him T' 

^* No, I cannot teaeh the postillion to driven ean you, 
Lucy t» 

- . " NO| indeed, mamma," said Lucy, laughing, or trsring 
to laugh. 

*' Then ve had better let him follow his own bustoesa, 
which he understands, and which we do not" 

>*y€ry well, mamma; I know ypu su-e right, and that 
there is no danger now. We are down the hilU I feel, 
and it is all over nicely. But, mamma, suppose there 
was danger, and that the horses were really what ia 
called rtmning away, what would you do V 

'* Sit still. The only thing which would not increase 
flvy danger," answered her mother. 
.. «< Could not you get out, mamma ?" said Lucy. 

'* I could, perhs^ but I would not attempt it ; becaaae 
I know it is the most hazardous thing that could be 
done," said her moth»< 

." Yes," said Lucy*s fether, " I believe that more lives 
kave been lost, and mqre 4irab8 broken, by persons at- 
temp|ting to get out of carriage when ^e horses were 
nmning away, than ever were lost by overturns. All 
who have had experience can tell you, that the best 
thing you can do is to stay quietly in the carriage till 
the horses stop or are stoppea. If you make any noise, 
Of scream, or call to the person who is (hiving, you ca- 
danger yourself more, because you distiact Us atten- 
tion, and you may be sure that he is doin^ the best he 
can, because he is probably as fond of his life as you 
iaie of yours. And as to driving, probably Ait best ia 
better tnan your best" 
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«« CMtainlj, ^{Hi ; tai V''^*'«aid Lucy, snd tiin« «]i8 

{MUIt6d« 

•*Ifwhatr' 

'* I an not sure whether it is right to «ay itrpafNi ; tut 
i faAV6' heard that cQacfamen and poedllions are seme- 
times dnmkt and i^ be was dnmk, he would ikH knew 
how to drive." 

*' Aad do yea think that hie being drunk would make 
you know how to drive t" said her hAet. 

Luey laughed again, because Hany laughed. 

^But, iKipa, I should know better than he did, if he 
r had lost all sease.'* 

** True ; but I wovkl not advise you, as a little girl^ or 
even if you were a -woinaR i should not adhiise you, to 
attempt to direct or argue with' a drunken man ; for, be- 
sides the danger of hiegtving some rude answer, either 
the coachman would be too drunk to understand any 
rthiug, or he would net ; as long as he coukLnaderstand 
any thing, it is probable he would understand what he 
hahitaally knows best,*-»how to drive. If he be so far 
intoxicated as not to know how to do that^ he would he 
atiU less able toeomprehend yoiw reasons or diiections, 
anpposing them to be ever so good." 

^^ Very- true," said Lucy* She deoiared that she never 
«(h0nld think of talking to a druuhen ceaebman or pos- 
tillion, but she hoped 'that she never ehould be dnveu 

In which hope her mother joined lier. ** Lucy, my 
dear,*^ said she^ *' when I was yomg i was afraid in a 
earriage, and i will tell you how I was cured." 

"How, flAatnnal*' > 

" I was cured of my fear for myself by a greater fear 
ibr another person. 1 used to b^ sent out airing with a 
lady who had lost the use of her limbs^ and I was so 
muoh afraid for her that it took my attention away from 
myself.- i^he was vei^ cowardly; 1 was tidcen up in 
iquteting her apprehensions ; and I saw^ that nine timee 
m tea^ when she wa9 slarmed, there was no cause fo^ 
fear* This encouraged me the next time, and so on< 
besides, the feeling that if there were any danger I must 
Bct for her, was a motive to me to keep my senses and 
presence of mind." 

'< As to that last," said Lucy, " i tlnnk, at least I featv 
-tiiat it would have had a contrary sfl^t upon me, and 
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that I should have been ten times more afraid with the 

helpless person in the carriaffe.'' 

" No," said Harry, " I think I should have felt as my 
mother did.** 

*' What stops us 1 What is the matter 1" said Lucy« 

*' Matter ! nothing^ in the world, my deaiv*' said Harry, 
langhing ; '' only we are stopping till the turDpike-Mte 
is opraed, and till this old man witii a lantern has nuar 
hied the key into the loek." 

Luoy Joined in his lau^h, and said afterward, ** Laugh- 
ing is very good for cunng people of being afraid fool- 
ishlT ; for when you laugh, Harry, I know that there is 
HO danger, or you could not be so merry. And now'-r- 
it is very extraordinary — but I am no more afraid than 
you are, Harry. I wiU prove it to you. I will think of 
any thing you please. I can cap verses with you, if you 
will." 

*^ No, thank you, not yet I do not know ^Mnigh to 
cap with you yet, my dear. The little that I know is 
from S^iakspeare, and that is blank verse, whieh will 
not do for capping." 

*< But it win do for repeatfag," said Lucy ; '* and I 
wish you would repeat some of the quarrel of BrulilB 
mnd Cassius, which we read together." 

" I will try," said Harry ; •* where shall I begin!" 

^ Begin," said Lucy, "with Brutus's speech." 

''Wkat! shall one of U8, 
Thai struck the foremotst -man df all this world, 
But for supporting robbers, shall we now 
Contaminate our fingers withiMue bribes?** 

Harry repeated this as if he liked it, and went op 
through all Brutus's part of the quarrel. He said he 
could not forget any of this, because he felt it. He ad- 
mired Brutus, and Lucy pitied Cassius^ His mother 
observed that he lik^d dramatic poetry better than de- 
scriptive. Lucy, however, thought some descriptive 
poetry was. beautiful, and repeated to him the descrip- 
tion of Queen Mab and her chariot of the hazelnut 
• made by the jmner^sqx^rrel, **time out of mind the fai- 
ries' coachmaker." This Harry liked well. Also son^ 
of the fairiies iathe *' Mtdsummer Night's Dream," who 
" lighttheir tapers at the fiery glow-worms' eyes." And 
Harry admired Ariel in the ^' Tempest," whose busiaei^s 
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•''—''To tread the oom of the «lt4ees} 

To ran upon the sharp wiod of the north ; 

To dive into the fire, or ride on the curled cloude^ 

Or put a girdle rouhd the eafth in forty minutes." 

And he oould conceive the ddicate ArieTs pleasnre ia 
killing the canker in the rosehuds, flying on the bat's 
back, or lying in a cowslip's bell. But lor Pope's ele- 
fBnt Ariel, suid the ''fifty chosen nymphs of special 
note,** he cared but little. He well knew that his mother 
admired them, but he was too sturdily honest to affect 
admiration which he did not feel. He thought it wais 
kis feult His mother told him that perhaps he would 
like them hereafter, and that in the meanwhile he need 
not despair of his own taste for poetry. 

Harry observed how much more easy he found it to 
learn knee whieh he understood, than to get by heart 
lists of names. He said that he recollected having read 
in-BaitNi Trenck's Life, that when the King of Prussia 
wanted to try Trenck's memory, he gave him to leam 
by rote iSfty strange names of soldiers in a regimeiit. 
Trenck learned them quickly. 

' ''I am glad,'' said Harry, '' that I was not in his place, 
ifor his majesty would have thought me quite a. dunce, 
and would have decided that I had no memory. It is 
much more difficult to leam nonsense than sense," con- 
tinued Harry : " there is something in sense to help one 
out." 

" Unless it be droll nonsense," said Lucy ; " but when 
it is droll, the diversion helps me to remember." 

Harry doubted even this. 

Their father said he would, if they liked it, try the ex- 
periment, by repeating for them some sentences of 
droll nonsense, which were put together by Mr. Foote, 
a humorous writer, for the purpose of trying the mernocy 
of a man who boa«ted that he could leam any thing by 
rote OB once hearing it. 

" Oh! do let us hear it," cried Lucy; " and try us." 

" Let us hear it," said Harry ; '' but I am sure I shall 
not be able to leam it." 

'' It will be no great loss if you do not," said his fa- 
^er. 

^ Now, Lucy, pray sit still and listen," said Harry. 

But Harry^s power of attention, which he had prepared 
himself to exert to the utmost, was set completely at 
defiance when his father, as fast as he could utter the 
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words, repeated the following nonsense, abruptly begush 
ning with — 

** So she went into the ^rden to cut a cabbage-leaf, to make an 
apple-pie ; and nt the same tuae a ereat she-bear coming aptiM street, 
pops its head into the shop. * Wh$it ! no aoap V So he died, and 
she very imprudently married the barber ; ana there were preseoit 
the Picninnies, and the JobUllies, and the Garyulies, and the grand 
Panjandrum himself, with the little round button at top ; and they 
all fell to playing the game of catch as catch can, till the gunpowder 
OD out at the heels of their boots." 

** Gunpowder at the heels of their boots! horri- 
ble nonsense !" cried Harry ; while Lucy, rolling with 
laughter, and laughing the more at Harry^s indignation, 
only wished it was not dark, that she might see hi/i 
face. 

'' Well, can either of you remember or repeat any of 
this V* said their mother. 

Lucy said, that if it had not been for the grand Pan- 
jandrum, she was almost sure she should have been ablo 
to say it ; but she was so much surprised by meeting 
the £rand Panjandrum himself again, and so diverted by 
his little round button at top, tna( she could think of 
nothing else ; besides, laughing hindered her from heaup* 
ing the names of all the company who were present at 
ihe barber's marriage : but she perfectly well remem* 
bered the Picninnies ; and she knew why she did, be<- 
cause their name was something like. piccanini; and this 
word had been fixed in her head by a droll anecdote 
she had heard of a negro boy, who, when he was to tell 
his master that Mr. Gosling had called upon him one 
morning, and could not recollect Jiis name, said he knew 
the gentleman was a Mr. Goose-piccanini. 

*' So you see, Lucy,*' said her father, '* that even with 
you, who seem to be yourself one of the numerous 
family of the Piccaninies, or of the Goose-piccaninies, 
there is always some connexion of ideas, or sounds, 
which helps to fix even nonsense in the memory." 

'* Papa, will you be so very good as to repeat it once 
more. Now, Harry, once more let us try." 
, " I would rather learn a Greek verb," said Harry- 
** There is some sense in that. Papa, could you repeat 
one 1" 

^ I could, son, but I will not now,^ said his father ; *' let 
your sister divert herself with the grand Panjandrum, 
and do not be too grand yourself} H^rjr, It is swesif 
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-td tinlk nonsense m season. Always sense wotild mkM 
Jack a dull boy."* 

The grand PaiQfiadnun was rapeated once more; and 
ihis time Harry did his best, and remembered what she 
"went into the garden to cut for an ap{Ae-pie ; and he 
mastered the great she-bear, and the no soap, but for 
want of knowing who died, he never got cleverly to the 
-iiiBniage with t^ barber. But Lacy, less troubled cos- 
cerning the nominative case, went on merrily, '*4uid she 
very imprudently married the barber." But just as 
Lucy was triumphantly naming the company present, 
tand had got to the Jobliilies, Harry, whose attention 
was not so wholly absorbed as to have no eyes for out- 
Ward nature, exclaimed — 

" Father ! father ! — Look ! Look ! out of this window. 
A fire 1 a fire! a terrible fire it must be. The' whole 
sky yonder red with it." 

•* Terrible !" said Lucy, looking out " It must be a 
town on fire." 




Tou Will see what it is presently." 

A dead silence ensued, and the grand Panjandmitl 
was forgotten, as though he had never existed. They 
drove on, Harry stretching out of one window, and Lucy 
leaning out of the other, while her mother held her fast, 
lest the door should open. 

" Harry, what do you see 1 I see fires, flames ! — ^great 
sparks fiying up against the sky. Now I see, 1 do see, 
mamma, a house burning — there, there, mamma, at ft 
distance, flames coming out at the top IV 

** On my side, I see flames coming out of the ground," 
said Harry. 

Lucy rushed tumbling over to her brother's side of 
the carriage, bidding him to look out at th^ house burn- 
ing. 

*• Fires indeed! the whole country is oii fii«," said 
Lucy. 

'^1 suppose they are burning the grass, or a wood," 

* Future commentatois will observe, that this alludfa to tba an* 
cient British ftdage, 

^ " AU work and np plasr makes Jack a dull boj, 
AB play and to ^oik makes Jack a mere toy." 
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Mid Harry, ende^vwirtiig to regain bis wonted coa^o- 

sure, and to make sense of it ; '' but certainly there ia a 
house OH fire, father ! flames red as blood bursting from 
the top !'' 

*' And we are coming nearer and nearer every instant,'^ 
cried Lucy,; " the road, I see, is going through the mid^ 
die pf these fires ; Oh, father ! mother ! will you caU (• 
the man, he must be going wrong." 

'' He is going quite right, my dear," said her raofter: 
*' keep yourself ((uiet, there is no daager« as you may 
see by our not bemg alarmed for you or for ourselves**? 

These wprds, calmly pronounced, tranquiUixed Lucy, 
and Harry determined to wait the event, and not uttef 
another wovd* whatever he might see. He was quite 
certain, by his father^s composure, that there was no 
danger, either for themselves or for other peoide; but 
this security left his mind more at liberty to feel ourioS" 
Hy, and veiy curious he was to know what was com- 
ing, how it would end, and, above all, how it would b« 
accounted for. 

They were driving now sdong a raised road, with fineft 
OB each side of them : flames seemed to burst from th« 
ground at intervals of a few yards. Their deep red col- 
our and pointed shape appeared against the dark nighiy 
far and wide as the eye could reach. The fires near the 
load made it as li^ht as day. 

" My father might well say we ahonkl have light 
enough," thought Harry. 

** I wonder the horses are not frightraied by the Ifares,** 
thought Lu<^ : she had been for some time breathing 
short, in dread every instant that the horses would stant 
off the raised road, and overturn the carriage, or i^ungfi 
and throw the man,; or set off full gallop. When none 
of these things came to pass, and when ahe saw lb* 
postillion so inconceivably at his ease as to lean over, 
a&d pat his horses, and then take off his hat. and tighten 
the band, and try it again and again on his head till it 
fitted, Lucy began to breathe more freely, and she oh- 
aerveid how plainly they could see the man and horses» 
and the black shadow of the carriage upon the road. 

Then exerting herself to find something to say, to 
show that she was not afraid, she looked for the biuniR 
ing tower, but it was concealed by a turn in tiieroad, or 
it was confounded with other distant flames* 

^ It is like the country of the fire-worahippera in the 

87* 
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AnMin l!>d6«i^ raid ite ; ^ imd there they are,^ peifit* 
liif to a group of figures. She saw by one of the fires, 
■ea^st &e road, figures with pale faces, like spectres, 
the light shining strongly on them. She could see the 
intafn bare arms, and Ms ^ovel, as he shoVelled up the 
banning mass. *' And the boy standing by, and the wo- 
man with the child in her arms, quite like a picture I 
have seen somewhere.** 

''But ueTer anywhere,** said Harry, **did you see 
Mieh a real sight as this — all those Kme fires for miles 
tound, burning how, or for what, I eannot imagine." 

^ It is like the infernal regions ! is not it, Harry 1** said 
Lucy. 

** I never saw them,*' saod Harry, "nor any thing like 
this ! It is very wonderful. What can the fires be for 1 
signal Area !** No, thought Harry, there are too mmyi 
ml on flat ground. 

*^ Signal fires are always cm hSUs, are not they, father % 
1 see Siese fires near us are from little heaps or hillocks 
of earth ;" but whether they were artificiid or natural, 
msde by men^s hand^ er thrown up by subterranean 
firesf Harry could not divine. He wished to find ottt, 
he desired not to be told, and yet he s^most despaired 
o€ discovering. 

~ ** Father, I have read^in some book of travels, of fires 
that burst out of the ground of themselves. And I have 
heard of' some lake of pitch, or some — ^what do you 
call it r 

*^ l^tamen, do you mean t** 

*' The very thmg I wanted ; father, are these fires of 
lAiat sort, from bitumen, or do they burst out of the 
grouild of themselves V 

'^ Not exactly either," said his father, ''but those aie 
Mti good guesses.** 

. *'The-fiery tower again, brother!** cried Lucy* They 
esme near enough to it now to see its dark form, anft 
even to hear the roarinjg of the fire. The body of flame 
undiminished, undiminishing, kept spouting up from the 
lep of the black tower, blown to and fro by the wind, 
nobody near or heeding it. When the read brought them 
to the other side of the tower, they saw an open red 
amh underneath, whi<^ seemed to be filled with a slo-^ 
ptnff bed of fire. 

Hany had oftea seen a lime-kiln buraing in ishe mght^ 
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'* It is a fiiife-kiln, I do beiiere, only of a diffisireiil shapb 
froiii What I have seen.* 

*' No,'* sard his father; '* bat that is a sensible guess.'* 
' ** Then it is a foundry ! I have it now. I remember 
the pictufe in the Cyclopaedia. It is a foundry for melt- 
faig iron or brass. Now I begin to understand it all." 

'* And there afe others of the same-sort,'* said Lucy, 
** coming in view. An<J what is that black shadowy form 
moving up and down i'egularly, and continually, like the 
tintline of a steam-engine 1" 

'* Like the great beam. It is a steamf-engine," cried 
Harry. " I see others. There they are, going on all 
night long, working, working, working, always doing 
l^eir duty by themselves, and of themselves; how 
very — ** 

** Sublime," said Lucy. 

His father told Harry that he was qtiite right in sup- 
posing that these were foundries. As to the fires, he 
said most of them were low ridges of coal, which were 
burning into coke for the use of the forges. Tlie pro- 
cess was very sithple. After the coals were set on fire, 
a man was employed to cover them with ashes, through 
which the smoke could escape, till they were sufficient- 
ly burnt. Coke, he told them, gave out a more steady 
and intense heat after the gas and smoke were driven 
ofl'. Some of the fires, he added, might perhaps pro- 
ceed from the refuse small coal, which were known oc- 
casionally to ignite spontaneously, and wete suffered to 
bum, as there was no danger of their doihg any mis- 
chief in this waste land. 

. When this explanation" was given, Lucy's interest a 
Kttle diminished with the mystery ; but Harry's increas- 
ed when he considered the wonderful reality. 

** I should like to see this country by daylight," said 
Harry ; '• and to learn what those numbers of steam-en- 
gines are doing." 

" That must be for to-morrow," said his father. 



fti 



" "Wn^if they visited the fiery moor by daylight, they 
saw only a black dreary waste, with half-burning, half- 
smothering heaps of dross, coal, and' cinders.' Clouds 
of smoke of sdl cdours, white, yellow, and black, froni 
the chimneys of foundries andi forges, darkening th^ 
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air ; the praapect they could not see, for theie was none* 
It was a dead flat, the atmosphere ladea with the smeU 
of coal and smoke. The grass, the hedges, the trees, ^1 
blackened. The hands and faces of every man, woman, 
and child they met, begrimed with soot ! The very sheep 
blackened ! not a lamb even with a lock of white woof, 
or a clean face. Lucy said that it was the most fright- 
ful country she had ever beheld. ^ Harry acknowleci^ed 
that there was nothing beautiful here to be seen ; but it 
was wonderful, it was a sort of sublime. He could not 
help feeling a great respect for the place where steam- 
engines seemed to abound, and, in truth, to have the 
world almost to themselves. These laboured continu- 
ally, in vast and various works, blowing the huge bel- 
lows of the furnaces of s melting-houses, forges, and 
foundries, raising tuns of water each minute, to drain the 
depths of the coal-mines. The strokes of the beams 
of the steam-euffines were heard at regular intervala, 
and the sound of the blast of the furnaces at a distance. 
As they approached the foundries the noises grew loud- 
er and louder, till, as they entered the buildings, the row- 
ing of the draught was tremendous. Lucv, involunta- 
rily holding her breath, looked up to her father ; she saw 
his lips move, but she could not hear what he said. Sl^ 
held fast by his hand, and stood still. She saw an imr 
mense furnace, full, as she thought, of liquid fire, but it 
was redhot liquid metal. One man with brawny arms, 
bare up to the shoulders, and a face shining with perspi- 
ration, was carrying this fiery liquid in a large ladle. 
Another poured it out into moulds of sand. Some men, 
with white caps on their heads, and pale fire-lighted vis- 
ages, were hurrying to and fro, carrymg, iu long-handled 
tongs, masses of redhot metal. Others, seen in the 
for^e at a distance, were dragging out redhot bars, 
while two were standing with huge hammers raised, 
waiting the moment to give their alternate blows. Lucy 
tried to make Harry understand that she thought the 
men were like Cyclops; but she coutd not make him 
hear the words. In this place, it seemed in vain for hu- 
man creatures to attempt to make use of their voices. 
Here wind and fire, the hammer, the bellows, the ma- 
chinery, seemed to engross the privilege of being heard. 
The men went on with their business in silence, only 
making signs when they wanted you to stand out of th« 
way. 



Whife tl*feyw«i'6 seefAf the foundry ^ey^were iMfet 
by Mr. Watson, the master of the' works/to whofti 
Hariy^s father had a letter of introduction. He apolo- 
gized for not having been able to attend them himself. 
Bnt now, he said, he was 'dt leisure for some hours. He 
hospitably invited them to his house, which was at a 
HttTe distance. There he introduced them to his wife 
and sisters. Luey and her mother stayed with these 
ladies, while Mr. Watson took Harry and his father to 
liee his colliery. They were one by one to be let down 
in a bucket into the shaft of the coal-mine, which was 
like a deep well. Mr. Watson, turning his eyes upon 
ffarry, asked his father if the boy would be afraid to go 
down. Harry, colouring highly, answered for himself, 
*'No, sir, I am not afrsdd to go wherever my father 
igoes.**^ 

His father went down first with one of the colliers ih 
the bucket ; it was let down by the rope from a steam- 
engine. In a few seconds Harry lost sight of him, and 
isoon the bucket reappeared, with only the collier in it. 

^ Now you may go down or not, just as you WOl," said 
Mr. Watson. 

" I will go down," said Harry. 

* Then do- not be in a hurry. Let me put you into 
Hie bucket." 

He took him by the arm and lifted him in, and the 
cottier bid him be quite still, and he was so. The buek* 
'et Was let down, and it grew darker and darker as thev 
descended, till at last he could see only a little speck 
at the opening at top, Uke a star of light. He could but 
Jnst distinguish the man's hand and arm, like a shadow* 
as he pushed against the sides of the shaft to keep the 
bucket from striking. They landed safely at the bot- 
tom, where there was lamplight, and Harry sprung oift 
of the bucket, with the assistance of his father's hand, 
and he was very glad that he had had the courage to go 
down. As soon as Mr. Watson had descended and 
' joined them, he took them through the galleries and 
passages of the coal-mines, and showed Harry where 
and how the men were at work. Harry was surprised 
to see the numbers of workmen^ and of earriages thait 
were conveying the coal. And here he had the pleasi- 
ure of Seeing what he had long wished for, the manner 
in which a steam-engine was emplo3red in pumping odt 
the tftfter that collects in. a mme. Before stettA- 
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engtoes had been bfOB^^t into general uee, the master 
told him that it was the labour of yean to do what is 
now, perhaps, done in a few days. 

His father stopped to look at a kind of lamp which 
has been used for some time in lighting mines; and 
which, from its peculiar construction, is called the 
safety-lamp^ as it completely prevents the fatal acci- 
dents that formerly occurred from the explosion of in- 
flammable vapours, when ignited by the unprotected 
flame of a candle. Harry wished to understand it, hut 
his father told him he would explain it to him at another 
opportunity; that they must not delay now, for Mr. 
Watson^s time was precious, which Mr. Watson did not 
deny. However, he did not hurry them, he only spoke 
shortly, passed on quickly, and called to the man at 
the wiudlass to *^ Let down." They were drawn up in 
the same manner by which, they had descended, and 
Harry was glad to see the daylight again, though it 
dazzled him, and to feel the fresh air. Next they saw 
the iron railroads, on which small carts, loaded with 
coal, were easily pushed along: by one man, sometimes 
by one child guiding or following them ; and presently 
they came to what Mr. Watson called *'tbe inclined 
plane." Harry saw two roads of railway, placed beside 
each other up and down a steep slope. On one of them 
there were several empty coal^arts linked together; 
and on the other a cart loaded with coal, which, as it 
ran down the slope, dragged the emptor carts up. This 
was effected by means of a chain, which was fastened 
by one end to the loaded cart, and by the other to the 
empty carts, and which passed round a large pulley at 
the top of the slope or inclined plane ; so that the load- 
ed cart, descending by its own weight on one roadf 
made those on ^e other road ascend. 

*' Little man, you may take a ride up and down if you 
will,'* said Mr. Watson ; '* safe enough, and 1 see you 
are no flincher, and not bred too daintily to sit in a coajl- 
oart, a slave to a coat or a jacket." 

Harry jumped upon one of th9 empty oarts, 

** Throw him a truss of that hay to sit on. There, 
hold fast now for your life. Keep an eye on him. Up 
with you." 

Ana up he went, and from the top looked down upon 
his father, and for a moment he felt afraid to go back 
l^(ain, it looked so 9tefip, A coUier'9 boy,, whp waa 
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shmdiiif tnjr grhining, told him he went ^ up and down 
Ihe same way eirer so many times a day, and no harm 
never." Harry said to himself, "If it does not hurl 
others, why should it hurt me t" And thus, conquering 
fais fear by his reason^ he took his seat, and down he 
went. 

" Father,** cried Harry, as soon as he had one leg out 
ef the cart, ** I am glad Lucy was not with us. She 
would have been frightened out of her wits at seeing 
me coming down." 

" Look to yourself now, and take your other leg out 
of the cart,*' said Mr. Watson, " for we want the cart 
to jfo up again.** 

''It was lucky I drew my leg out of the way in time, 
or I should have been thrown out of the cart along 
with that mountain of cOal,** said Harry. 

^ Yes, people must take care of their own legs and 
arms in these places,** said Mr. Watson ; " and in all 
places it is no bad thing to do.' 

BluiT and rough as he was, Harrv liked Mr. Watson, 
who was very good-natured, and whenever he had time 
to think of the boy, pointed out what was worth his 
seeing; but once nearly threw him into a ditch, by 
swinging him too far with one arm over a stile. At the 
next stile Harry said, 

'•I would rather get over by myself, sir, if you 
j)lease.'* 

** Do so, if you can ; and I see that you can, so I need 
not trouUe myself more about you/* 

It was dinner-time when they reached Mr. Watson's 
house. Here they dined at an earlier hour than Harry 
and Lucy were used to, but they were quite ready to 
eat; Harry especially, after all the exercise he had 
taken. The dmner was plentiful, though plain, and 
there were creams and sweet thin^ in abundance, for 
the master loved them, and his wife and sisters were 
skilled in confectionary arts. As soon as the cloth was 
removed, Mr. Watson swallowed a glass of wine, and 
pushing the bottle to his guests, rose from table, sayinff, 
" I must leave you now to take care of yourselves, I 
must go to my business.** 

Harry jumped up directljr and followed him to the 
door. His mother called him back, saying, she was 
afraid he would be trouUesome. ** Mr. Watson did not 
ask you to go with him, did he I** 



•<I did Qot thio^ 9f th^pOYf" said Mr; WatifB, iMk^ 

ing bacl^ from the door. " i am going oaly to «eo my 
workmen paid this Saturday eveniag ; tbia would be mo 
diversion to you, my boy, would it 1" 

**Ye9» it would/ said Harry, ^^if I should not h9 
troublesome," he was going to say, but Mr. Watsoo 
went on, 

** Follow, then, and welcome. Yon wiU not be Bpff 
trouble to me : I shall not think of you more than if you 
were not with me." 

So much the better, thought Harry, who liked to 
stand by, and see and hear without anybody's minding 
him. Mr. Watson, hastily swinging round his great- 
coat as he spoke, flung the flapa into Han;y*s eyes; but 
Harry, not minding that, ran after him; Mr. Watsoa 
strode across the courtyard, and up the office stur% 
three steps at a time. Tl^ room was full of mea» who 
mad^ way directly for their mastejr, but the crowd 
closed again before Harry could pass. However, he 
squeezed in under the elbows^ of the great m^, till he 
got to a corner beside the desk of the clerk, who was 
sittipg with a great open book, and a ba^ of money her 
fore lum^ Harry knew he wa^ not to interrupt, so h^ 
asked no questions, but got up en a taU, mushroom- topr 
ped leather stool, which stood b^idi^ the clerk's seat^ 
and v^atched all that went on. He was amused with 
the countenances of the men, who each in turn came to 
th^ d/efik. He observed that Mr. Watson veas, in thd 
' first place, very exact to see that they were ri^^htly 
paid. Once, when there was some difficulty with a 
deaf, stupid old man, about the balance of his account, 
he looked into the books himself, to see whether Uie 
old man or the clerk was right ; and Harry, looking and 
listening, tried to learn what was meant by this balance 
of acQounL Mr. Watson was bettc^r than his word, fof 
he found time between the going away of one class oi* 
workmen and the coming of another, to explain it to 
Harry, whon^ he saw ppring. over the clerVs shoulder, 
and who once ventured to say, ^' Where is the balaaee 
that he is talking of V 

'* Look here, the whole mystery is this. Look at thp 
top Ojf thesQ Images, and of all the pages in the book. 
pf, axxdCr.9 that is, Debtqrznd Creditor, Debtor on t^ 
left-hf^i^ page ; Creditor on the. rigfat-h^uid page. ^. 
that this man owes to ni«.is pi|t on t^c^ dehu^r^ or left- 



4mm itdii^ «^1^ %«^| afittst w tae k^Hm is ta be pot 
<m Hie ereditor, 'i^f rigfaMum^^ide. Then iidd together 
Hat the^Hfie t%iit-bet0Bg lo the debtor 8i«te, and aH tiw 
^MMiir thftlb^oiirt to the eveditor eMe, «id see wbich m 
the hKociftt^ Mrlttr^el^ idid deduct the least or ligkt^^ 
eum firom it; the difference, whatever it may be, is 
called the balance* Yov may tsonsider an account as a 
Mir of scales, and the suras put on either side as 
*l«iei|:ht»! Hie sides jire «t last to be made to bahmce 
^e#ch^ther, as the weights m the opposite sca^s. Now, 
46ft ffxtxoffks^ look hey^, aft i6tm Smith's account ; debtor 
side tn/^pooitds rCKditor side four pounds eight shil- 
«Id^ t yoili my boy , niftT muk# out what the balance is 
^h^K^ I am to po^ hrai. Write your answer down 
"HH^en yo«r l^bo w tt. But take your head out of my way. 
f-Kiubt g«r on wfHi my tmsiAets.'* 

Hairy ^ote his answer with a pencil, and put k on 
jttted eA hef^tt Mr. WsitsoA; but it wa» longbelbre it 
%^BS stoen of thought oC ' ' 

« ** Ty^^y ^''^^ ^f ^ riiittings is the balance due to 
Jdhn SniMi.'* 

"Bight;» said M^ Watson. "^The same method is 
observed in keeping aM accounts; the money paid by 
Ihe person ^tfo keeps the account is put on the debtor 
iride, md llm moBoy reeeiTed -by him on Uie creditor 
^^iie." 

'' Is that alH^ said Harry. 

'* All in simple tKH^ounts^^ said Mr. Watson. ** But 
^^Mf^ke^pif^, t^tough on the same principle, is much 
more eoihpltcated.-*' 

tiarrjr was in^restod in listening to what was said 
•to the people: Mh Watson ioauired how they were 
^oing on at home, and ther told him aH lAout their 
< trants^ and their hqpes, uM their fears* 

'Several of the worlmien left psut of the money in his 
Imnds, to be' put into t^Savir^s* Bank. Hany imdev- 
stood that by so doing the men obtained a provision for 
^e time when ttiey might be sick, or must grow old. 
"There was one stovenly man in rags, iU-patchid : when 
lie came up to be paid, Mr. Watson looked displeasedf 
and said, " What a shaune, Giles, to see you in such 
rs^, when you earn so much ? If you would put less 
of your money into your eup, you would have mote on 
your back." • " . ^ 

Harry uo i e r st oo d t^ha* he . weuBt; TberaggeiMD 
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.^v«lked awagr ariiMied, whilir hiB.^^kmpmi^mm' hxtAf^ 
mt hrm. Mr. WatsoR was Meady «» well w gopcUiui- 
4ttred to the peofd^. .The iadostrioui «nd tagal h^ eiv- 
«ouniged, the idle and draoktn lie rf pr^vfd, R«d he took 
pains to see that justice was. df&e t*4heift ^ . . 
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WmLB Harry haii been seeing- these weikmea pnid, 
and learning what is ineant ^ the balsui^^ qI^ an aek 
eoent, Lucy had been learning. somethiQc^ e<^pM]ly inteKi- 
eating to her, ooncejrning sugarplnms and sugaceaadyj 
one of Mr. Watson's sisters wee weU inlorawd botkaa 
4he practice and thecnFy Of cenfedsoparir. . . As; soon a« 
Hnrry es^e in, Lucy nn to hm^ to tea hin>««hat ah* 
was intent upon ; and he was oUiged, for the pte^OHt^ t# 
keep his debtor and erediter ae^mintStto hun»eU'. 

^ Harry> my dear ! you know ^oas liltle, JMi^ svtfpuh 
plums, which are no larger than the Iwad of ^auaikMa 
pint" T V. . . . - 

**I think I know the sugarplums yon meeiiv" seid 
Harry; ^'bnt I do not kapw n BMiKift pin, nor the 
size of its head/' 

^ >** Then never mind," said Lnc^i ; ** I Ibi^get Ihat w«i» 
heing a man^^ could not Jmow 1ninikin^puia as well as 
I do. But as to the sugarplums, you saw some ibm 
very day at dinner on the ta^ of^he 4ville»f 
-^' I remember," said Hawry. " WelL" . 

^^ Well, mjr dear Harsy, ^ou can have no idee wii«l' 
hard work it is to make these little comfit . Miss W^ 
son was telling me how she niade giBger-SBAai:; end 
afterward I asked her if she eouM ne^ me» >OF«how nm^ 
hewtiioee little sugai^lums are .made.: She said .Ihut 
she could not show me, for thai she could 90t make the^ 
herself, not being able to bear the hsat In whicdt they 
must be made. She told me- tha4 the pan in v4uch thejr 
are boiled mast be set over a greet fire, and thf^t the 
sngar of whi^ they are made must be stirred eontinn- 

•akyin that heat. A man with a long-handled shov^ 

vkeeps sthrrmg, stirring, stirring; and sometimes strong 

fluen laint in doing this." 

Harry wondercSl that some way of stining the sugjur 

?m theae pans by machinery had not been contrived, and 
he was going to question Lucy farther upon the sul]je<it, 

4Mi^ i^be wse4n a gisAthiufl^ ts^js» oa lo eaiearfiendy. 



. ^ iisrff#dD ya« iacm Invr sugueaii^ is madB % I 
witt.t^ 3^, fot I have just le^Faed. When sugar is 
4i«KAved, itis^^ouMdkita {K>ta, across which sometimes 
^beat mdarand aoinetiiaes threads, at a little distanee 
from each other, are stretched. These moulds, and the 
liqutf BUfaT'^ia lheitt,.m«8i all he cevered up, and. kept 
in a great heat for a oeftain 4ime« and nobody must dis- 
im^nkBrn. Thefr are placed in a room, which is one 
pwal atove> eare is taken ttksX no wind should be ai- 
•mtted^^foiiihey eiiy ^attheieast disturbance spmls the 
whole, and preveiiis the sugar from forming inio those 
.ve9ular<^iaped crystals which yoa have aeen m sugar- 
fianfy.. If tfae veasete are not disturbed, they form en 
the little rods I mentioned to you, or on the strings. ^ I 
4ire^:aay yo«ft-c«meaiher oflea ^ndieg striags in su^^- 
caadgr; a^d ii0w we understand the use. of thenau'^ 
> '^ fiut what do yoa mean by crystals 1" said. Harry. 
^ WiU yo» explain V 

** I rememfcMr I ooee thought,'' said Lucy, *' that crys- 
tals meant ^ily bits of that white substance which looks 
tike glass* .But Miss Watson \ksta explain^ to me tlu^t 
there are eiystals of vajiious sorts and substances, cd 
augar for .insiance, aacl augarcandy, and of I do nat 
:fcnow how mvaiy kiadsof aiato ; in short, of all substan- 
ees tkatKcan be ovystallised : those were her worda« a3 
iwell as lean.iememher.** . 

(i \eipy liM^," sai4 liarry ; *' but still I do not know 
^aaeliy what is unantby what you caU crystallizing." 

"T^niqg into ^stals," sedd lAMcy, *^What more 
wovM^yott have % Here is what they call a ci^stal of 
angareandy. tiere are its regiidar sides : crystds, you 
taow, hariS alwaye is^pnlar sides, and a regular number 
of thefli. L#^ at it^ and toneh^ it^ and taatjs it if you 

will." 

Harry looked, and touehed, and tasted; but still, not 
4^ailth aalieltedy h&said, *^ I want iko know what differenee 
^reis in things bel^re and alter what you call crys- 






The difiersnee in. tibis ikin^ is very ^ia,^ said 
iaayi *^ Beiere it- was ei^stathzed it was sirup, that 
•is, sugar and water; and apw yeu see it has becoine 
^selid.^'. 

. '' Vevy we^ so. te I nndevstand,*' said Harry, *< but 
4ww OP why dojtaids crystall^ V" 
t liMpy 4ia JMBt lHiew» she, ^onfBased, .an4 was well 



MOOatM to. let the ntetter mel'lbeir'l^ iHB fi^sfest. 
Sometime afterward,^ she took aetice of «i onMuneat 
en the chimney-piece i a smell bosket, wiueh Peeked as 
if it were composed of cfystris of ^taae,MMr M %ridto 
spar. 

Miss Watson told her that It was «0t « w id » eithw>ef 
lllass or spar. '* 1 made it,** said she* 

'^ You made it! How eouM you make itf'^eai^lai^. 
** And of what is it made f 4t looks someihiiif yke 
white suearcand^; perhaps it i» made in tlM> eame 
iray ; perhaps it is a sort of sngaroaiidy.** 

^The taste would soon decide that^** said HaiTy; 
^May I just try the ezpenment mtfa the tip of my 
tongue." 

Miss Watson |aye fakn leave t^ tAste it, tetnriw 
warned him that he mif^ht perhaps itotWtte ik» tastss 

** Then 1 guess what it is,'^ said Hany. ^After having 
applied the tip of lus tongue to one of tli^efyetaWyiie 
added, '* By the taste, I am sure it is alum.^ 

It was alum. Lucy had seen laige pieces of eliH»{ 
hut none laige enough to he hoHowed o«M into a basket 
of such a site, and it would have been dificuk to have 
eanred it into such regular shapesa Bhe reeuried to h^ 
Urst idea of the resemblence to sugarcandy^ abd she 
ikmtiliued to thiidc that it was made % the same weaas. 
Miss Watson told her that she was-eo ftur fight anther 
^ess, that it was made in ^le swne mami^ as sogaiv 
candy, tiliat is, by ciystafliaatfon. Shm showed her-tihe 
"whole process, which- is very- Sim|^. In the first 
place, she put some water into 4te earthenpif^n^-wift 
as much alum as could be dissolved in that quemi^ of 
water. 6he boiled it till the alum was ^ssokvedi 1^ 
these memis^ she told Imsy 4iiat she had obtmned a 
saturated solution of alum, that is, that as much of the 
alUm had been dissohred a»ih»walev«o«kl hel^ CPhea 
Hfiss Watson took a little wicker boriGot, and smpend^jd 
It by its haudle-oo a stiok laid aeieas the mouth of* the 
|»pkin; so that the basket, handle and aU, wew^ toid^ 
immersed in ^e dissolved sdttm. The basketed not 
touch the bottom of the nipkia* As it was very Uf^ 
U would not have sunk m t3ie wMert had«oi a htlb 
weight been put into it. The whole was then (^oveMd 
with a coarse cotton doth, and putaslde ki^ cooI|»hiee» 
where it was pot likely to bed istuOod . Sheadvisfil 
iJtcjio let It ahme dutmg-aiUy and o J gh t, t»pge ti«e 
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%f fl ii yiyrt»illi iiiiii ft :- to gft^ «i «loiii^, s^^as 10' #rm 
perfect crystals, which can be obtained •only by tii9 
W«r «ikd s^HF^tor «ianocatio& el the water. 

There stiU seemed to be some diffiQulty ia Lucy*0 
«M alter «b<^ Ml heMd tliie, aad looking at Ha^ry, 
tbe said, 

'^- **l knMT ilrtwl ystt are thinking of, Harry, aod I am 
-HMung^of 4iie«aBfve ihifif ^ that 1 wish I knew ejiaet^ 
what is mefflit hyerystalUzt^iamJ' » 

i ^ Hull was '«ftat I was thisking of," said Harry, " and 
t^wes^pkhiiif'tfaat I eoukiget at a book which we h^i^ 
at honie^ifi whiehl know that there is an ezplaoatioa 
%rit.» 

*- Mis» Wtftam asfced^if the bode was Conversations on 
^Hiywiiliji. ' 

• '^ The very book ! how quickly you guessed it. Aji^ 
man liave k ! be<w very dieky T' said Luey^ as Miss 
'fl^tsen^toiok i^i»bwik from her bookcase. She found 
for Harry the passage, tint Iw wanted. It begins wi^i 
fiaifl]^ saying, 

' "^^ / dHhimi quUe mnderwiumd iht m^amng ^f iJk ward erj/m- 
Hiltfiiiifimii/** ' • 

"* Ths^h ezaetly what I felt," said Hany. 
> ** And what I oaght to ^ave felt," said Lucy. " But I 
^veatty did niBft^iniow tha% I did not understand it till you 
aiked me to explain it, Harry. Now let us read on." 
' Alter veadkig^ a few Ikies ahe came to the word m- 
§im&, md asked if ealorie meant the same as heat. 

•< Net exactly," Itfies Watson said ; '' in this boi»k the 
^iMffbFeiR^ is defined." 

- She turned tci^ano^ieppart of the book, and showed 
Lucy the passage which defiiMs the difforenoe between 
'lieat and caloffie«t' '^^ subject^was new -to Luoy, and 
almost at every line she wanted explanations. . Sh^ 
st^pned, and- wUsp^red to Harry that she was not sure 
she ktiew whai was mmaat by '* the inte^rtU parts ofia 
9oi^."^ mfiss Wa^soii turned to the beginning ef the 
vottimr, and'showed her a perfectly dear explanation 
of integral parts,! 

«^lfow well yon know aH tMsi" aaidLaer- '*Yoii 
loio w where te 4lnd every thing in this book. " 

Miss Watson said that was not surprisingy forthait 
«iie had fead it mora than onee^ 

" ♦Conversations on CliymlAtry, vol. i, p- 341'; eighth edition. 
t ibid., p. 36. t ">«*•> P» 9« *■'" ■' ^ - •:? 
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^ «^nie ii»e tine yov wai H dii 
•MidLuey. • 

No, she s«id, the hftd wt finpd k iifievlVlMii 9«cgr 
•aejr and clear. 

••Aht becaine ^mi did mi^ «ead-ii^<litt ]ra« :ir«i» 
crown up, 1 suppose r* said Lucy. 

Hiss W«taon sftid that die did oat Midi tMa wm tke 
ttaaon, as rtia bad seen readeia mt ^Uar thsA JUiB|r 
imderstand it perfectly weH. 

' "* h is very odd, then,*" said Laey, «' Ikali am-dUifad 
lo atop, yott see, two or thfe^timea, before I hare Mi 
m single page, to ask the meanBig oi^^ wondar'' 

^ jfecause you have begun ia the middle ijom bane 
mot read ^e book from the bo^semmg^' «a«d.lliias Wat- 
son ; **or else you would have found all the tains adt- 
ftl^ned as you went OB.** 

"But even so, 1 am afiwid I sfaonU have ^tigotHw 
Ibem," said Lucy, sighing. ^ Yau must have. % imtf 
-good memory to rememb^ tbam att.*! 

Miss Watson said that, besides haTUicraad the book 
itom the be^nning, she had soAmi looked baek to the 
definitions of the words, and to the explana!liQiia,wlieA- 
ever she found herself not clsmi^M to indiat was meant. 
"- The conversation afterward tamed u|K»n difierent 
^Mtbjects, in which Lucy had no eonoem; tbei»foca ake 
Ibllowed Harry, who took the Conv^realioas os Cbyair 
Istiy to a eomfortri>le nook in the «ooin, where be^ould 
be quiet, and, after his slow but siuie m«inery be niada 
himself mderstand thoroughly what he was reading. 
Lucy read more quickly, and wheh her motl»r and Wm 
Watson were pi»sing by themy she eaught hold ef-the 
lAcirt of her mpther^s gown^ and said, 

** I Understand this passage abciut ciyslafiiasatioa bowe; 
mamma, I think ; it is very ddar." 

** I do not in the least doubt that ii is ven^clearT m^ 
dear,** said her mother, " but are yo» very clear V 

** Here, maoimay if you wittjuat look at^tiie book» at 
'ihis PBaaaae, mamma, which begins, 'CiystaUiaaliOB m 
•hnpfy— "* 

^ 1 do not want to read it, my dear^*' aaidher BM»lher, 
"or to hear 3rou read it, but tell ma th»8«MOof it m 
your owB worn.'* 

" But, mamma, though I do undefateBd it," aaidLvagp, 
**ypii koow it is impossible that I could p«it it in ami 
food wards." 



" foot esBfUsm it any wmtiB thmtr mA msfmem irimt |f«|b 

do^ not kiKwrw** 

^ >^W^- M Urtnn wi, i» tii> fad j ji inynii ipaii i »k8dy» 
lluit is, a substftDce-T-'' 
«• WHai iMid df a ko4^f ^iriifti^iild of va«riMliM» T 

'' it watt he a tflvid," mAlMtf. ** Year aiamttftrW 
llwiriteaBba>ei^^^itidlife«irit«nwfcbMi#iM. Ikmeiom 
begin fay sufooaiiif aHlhiid. No,*l fa0lfavc« tiu^ Ciai'al 
«A, Won itiecomea AlicK tlie bukf aboiddba a afllid. 
Mey^iterfl WhWi ahatt ^ t^ awiaimiB t» aoppaBa» # 
iuklor asolidr a 

"^ ^« fi«4lle ii foa 3WW8^14 LM^f a^r* dearV Mi# liar 
«otliei>. ^it ^aasot do y aad afmn wlui^ ttaag^ tlwik^ 
tat upa» wteit reaty k d» tet 
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**i vecettaat ii m ncnr, maafittav*^ aaid Lwyvaftmr a 
4i^bari paiiae^ ** aaiA i iiall' begisagaia isilk »a(^id bft^ 
maaMRa; aappose a aoUibody^ angary Imt. iaalaBe% at 
IbloRH n ia wma »^4 i a aoh w<l, alUnr 1^ liaal av by wtttar ; 
and auppoae that none of its orifmai parta, that ia^ l|» 

CMS el wiileh it^vaa ««i9iM% ra^tilBad» ava 1^ 
JdiaartvedylMitoBly aepartted, aa it waaa^ by the iN»> 
lerv or by the beat by wbioh^M^ aaa di sso tvwL - The% 
maiaaia, if yo« ooaU tfaiii^ tafia away tbe boat «or tiM 
^iKatar, ^Mormnal fHurca of llM-aiibakaaeer tina alaaa, fsir 
baitaafWH w€md con^tog^tbat ^^^i >^ a^bore, when 
what sepairated them is gone, •'^biais erystaibsatiaiK 
Hoanay ioka^wi^ tb^ boat by aocdlag it, and thotttho 
tast'fKimooiiio togotbttragamiBfracMil^^ Or yai 
aiay e«<aporateibe water, wbidk UfptfaMt Cbe paFta,te 
boat; ond^aa Ibey wdl ootoe tagetheir agaie, ciyator 
ilaed; Wbatevor way you do4tt n^ietfaer by ^faeai or 
oalMf it i»4iot ^abnbod^bvt aMowod t^ jo into 4ta rog- 
«lar ftmaa, it is eidled 'Ofyvti^aatioa*** 
^ ^ ¥ov bave iaboared tbroagb yoMi« q i la« i »bin, toey^ 
toievably woU,^ said-berigolborir 

** Bat tiioro is one otbev thiBgoaavo yott Aoidd a^e, 
Lucy/'- 8«d Havry. 
L «< Say it for aie,** said Lacy* 

*' That different substances form into crystals of dH^ 
ieraitt abapea^ Ciyatafe^of aabataneaa of dillbrent 
oottay aa 1 bava jast baeii leafmag,* ootttnMd Hanyt 
*'bave alwaya a certain ve^dNr juanber olaidaBf a» 



VMcwnm 

jmi^ mm t«fi eC «Fhat4t w eonposed ; jor yon €•& t«ll be- 
<wriw«d4he miinb#ff 4i i4« i tad Uw liMqpe: aJt th^^cryis^ 
tals that will be formed from anv knomi^sali ov auli- 
afaaee iriMi jFoa4iiy^ dteaairqd, and Ml^ tdp Bcystal- 
liae." 

^ » gl i M iH i ti ^ itoB^g^mtied toay^ "Hifi^aliim which 
was dissolved in the hot water, aiid wfaioh Mias Wateos 
M»>Mlt'«heBe to cryvtat^ae^we kaow, w^ .te in the 
«aiBe4ih^>edeiy«tid»*as4haae ki this4i)Bt baahat. Iwttl 
4iM«it^ andteH 3NM»^the Bilimber.'^iaideo^'' 

- HaMTsaid^he^ha^t Ihatli^s Wataaaeottldtir 9^0 
l^leaasid, leli tha^MiBna^of Mm vithnMit coiHitii^ thea^ 
and so she did. « rw 

- ^ Bow diAaidt ii anMi ba^"* aaii Laeyf^ *' le ftt by 
hnittf apd^a hae^ ia? ^w neaMMyf the JMHlkber of ttbdas 
which belong to all the dMhraat kinds ^ mfaM»^ !** ^ 
1^^ -^ ¥ottiiarii Mt do-l^att" said Miaa Wataoa. "• iisto 
a(f tliem are to be loipd ia maii|R^bboka, to wluch.y^ii 
«an relsv wfaea yoa waat *iheaii," v .: -^ - 

; ^^ Bat 3^0^' know alaan witboiit ioekiaf «tai^ book,? 
aaidiiiK^. >• — , ^. • - • - >, ; - 

-^ ** Yea, beemum I had beoA'aaotiitoaMd to see ila crys" 
tids,^' said ]VH8s WataoiL i^ i£s4 told you .befova, m^snf 
a# the facisiftohs^wiatffyAf^BUiaralogy, which it aioiald 
l^difieidi-to re«ieaibefuae^aff«tely»'Of aMMrely iei; Iwvi' 
liKg ^reai^ ov haard-aBr«eeoiifii ol 4lmm, aire easily, tead 
M the.flHBd-by drying. eaparil»eiitS9^«nd J^«QiiBiloli«^ 
t i wae fafetswithottters>" ..... 
t>'>M»8 Watson totd Lne^ that sha had becaiBe jMurtieii^ 
ivfy-lbnd'«f4his skidy,ba0aMs»ter sTa^ior wasia ehj^nt 
ial,.aiidr she had fiftea beiBfi4» his 4dhorataiy wJiile h» 
wasflwai^- i< UaijBAs I had saen the aataalltolffs^^ 
ahoidid not hasKe seaiembered.ihe<^8eMpuoas of t)Mi% 
i^«B^4nlce<^ aa|d. aboi; ^>beaidas^«FaS:.ao./4aueh kitaa* 
ested in my fathsrVs'«xpenaaentSi. and so oaaiotts >io 
jifum wbatiief 'they iwottidjtiira;o<it/4a ha had^previoasly 
expected, that the. whale washed in aqr laeaioi^. 
J Wosa I hadkad^aaaBbady wtth^hosa puestttts 1 aotild 
sympathize, and in whose discoveries I lelt an intjSvaiM^ 
I should soon have foifotltti Mren the httle. I had 
laarnedi'* 

^ ' ^ But does not it make yo|i hain^y V Lucy^ asked* 
' * .*' Are jna i» are y^a^Mt hafifter than ifjyoubad aoi 



wamn mv^ mcv« Mi' 



tHe^ q«cwti»iied imr ; mai' zmamemdj ffaHt slie t h » mK 
«lie WB8 ««eh lt»|ip|ior Ibt haHftng tlri» tjMt* and tliw 
occupation. She said it nerer prevented her fton d<iH 
t^otlier41ifaig» wfaiiA werv^msra nee e a wL iy. *Fo this 
her bioUler M&ed htaleattraofiy. 

'* Her beings something oi a^chymiat has ndt a poi l od 
her h<»id Ibr being a geM confedioner,^ said he* "^On 
iki» eofttraryv it ^las imprcyvnd it»^ laa''«he kncMra the iea»- 
aona for what she is doing. All confectioiMra «ad 
eoeks miiat he ehymiata tor se moofa, but they da not 
hfibw the reaaoiia wb^r ^y siieoeed one time, ami Ml 
flRolher. W^h them it ia idl knaeh, and hap4MUD8rd^«v 
what we eatt fmcHet, al beat Now," «0Btiiiued Mi^ 
Wata(»n^ ^hwre^ia anoU reee^MMfok, which hel<mged 
tO'thd g^tt^prandfnetfmr «f a noble fenttly, famoiw «i 
hef^ day, no dcmite, for her cricea^and pnddinga» aadeoa^ 
fedticaianeSr and enrea for all tnanner of sprains, <aiid 
aches, and hniises : look at any-of "thoae, and yoo wilft 
see what nonsense half of them are* How-maBy xmo^ 
less ingredients are put inte4he ree^f^, etthwr oh ptur- 
fMMfe td" pttsKle other people, orfi^em ignonnoe, aad « 
aprtof st^ratitions bmiei -^ail' there waa^8«fii|^^l0ryiK 
4oingiheae things*^ 

' Hanry and Looy aanised theatieelves hy lortang a* 
aeme of theae old reo^rpts^ whi^, howev^, wece haid 
to decipher, the lA heing^ yellow$ and the ifelliaf eld 
had ineofrect. 

The next day wee Shniday. iiaivy^ and Looy went 
wsith their foi^ier aod nolher, «id Mr* Wbtaoft and Mm 
futti^yie chureh. Tho^tar^ wasiftthe ^fiHiMiiMi^ 
the houee. lea they weio waJhing hoane, Mr. Watefis 
hakedif they we«dd like to aoe aoaaeof the hooseahi 
ihevalfa^ where h» workaMn Ivvedftiad tiioreeUngea 
ia the neighbourhood. Hairy and Lucy were slad 1^ 
take thia walk,atid H«ry hopt ol08# to Mr.-Woiaoa 
wheaevmr-he woBt.' 

in one c<lttage, the aaftster e( the IMmo, » giea* M 
aian, wao^ntting at hfaHdmnev. IM-roaeted dw^ and 
oauhflo^reM were on ^tiie table heisre hkfr; ^viMle hie 
sarife, «^ pole, ntai¥ e d *lolring soul^ wo* a ia a tog hohind 
his ehoi«, waituig upon him, and hie ehDdfan wose hdOp 
died ^ogotbor in ar oofiiev, ot a distance, fte netor M 
aiqrof3iei»ettt<widihhai« MoteiddosrnhlshaM^Qi 
4mi& oo the tmiponiy 4awo> i%lq4aiHii wmh w he 



VW ' mjMkr* «so>- hwog. 



kMUyialiiswifc ai!id€liiMieA,teit1oek«e]iatkMiof tb# 

Aian. A8hew«Btqiitol^»lK>ii8e>Biftajd,ktiidaBoygk 

for kiw to hear, 

: «" 1 «hoidd iis¥e a» appolite for nyvoasl duck il I w^ve 

forced to eat it by myself wtthom my good wife lotaktf 

Aehwe.** 

Lucy WMMtered that M n Walaen did «ot meisi upoA 
Iko taQtb«Bd% letting the wile and the poor childMu ait 
down^wkh bin^ 

But Mr. WateoQ replied ^ that he had no ng^ tad# 
iUs ; eyery mwi had liheety tO'do « h# pieaeed i»hia 
9WII hiNwe aad in his^own a^Burt. He eeoid not inter- 
Me beewaen fniin^aiid wife feitker than he had doDe* by 
iangkiiif at th&«iH<ly haebwid, »mI ahanuBg him. before 
oompanf.*' He«aidhehadksownMeHiaabiiy,ferbia 
eiVRi mtiBg, theriret gmeieQ peas of tiie season, when 'th^ 
•rare expensive rarities r even when hie. ehildsea heii 
ttot elothes lo oo¥er thenk ^ -^ 

^ The «el6sh creaiuier' said i4ie|b -: 

«' The bMtte !n «aid Harry* ^ . 

^ in the eveiiuig,4M ttiey were^waUunf in a nret^ Im^ 
Ae^ Mr. Wateen*e house^tliey'iiiet » roan w^ ^aa «i^ 
deavouring to come up the fame ; bul be oonld not, bjr 
any eflbrts he coidd mtki^ wa& in a straight line ; he 
Iwas soimvsh inioticaited tb«t he^^earoely knev what 
k» wm doing* When ho^ met J^. WaMii he started, 
stammered, tried to take off his hat, and to stand^ulol 
l^'fwayt bm he eoidd net aoeomplish h. ;l4icy was 
maTy^mvuBh shoeksd. -Mr. Watson caHed at his«cleik^ 
iMMJsei' and-ordSMid tiMtt*4hie inaa, John ^liteo, ohonid^M 
ntfuek oirtbalislof tW^^moifvand shonld m^ he ad- 
mitted^ to tbe fe«Mbry fer the 'nest woek^ aadytiMit 
Mukhamr^he was«^s«ber feliav^ should c»aM» in his 

^^ Uaity^KHigfat^ 4his .wan i9«ry right t^ILsowe tisM 
afterward, when the drunken man's wife eaoM to Mr. 
Wataear to heg^lpinKio ^pasdan iier husband, aaohto^ ^e* 
Ivhnlt hkn^o the 4iimdL £Mift.said Ihi^ if he did. not aha 
(and'cher«ohildsea«MietMibr.fl»r it; ^at her^mshaad 
UroiM faiaalr lm% bmA oiihMhriak the «eietif he was^v^aed* 
The toan rottsd^down bar faeoaasfaelmidMdspaekiagL 
fihnrfy wondieredhow Mr^ WatsM^oonldretoo her^ for 
it^aa«otterfeiit^thnt.4ier hwibniMl twasdfpnfcea. 



tailed to hinv^nbdul- thisy asd^MkedJiim wtether lie 

i^Quglit Mr. Watson wsta ngkt or wrongs Rifbt, his 

ilnther aaiil; he, <^' aoitibink his rcrftisal i«»s Imnl- 

hearted, but steady ; because it was b»^«ty to^^dct^.wlufct 

,w«s Jiist jfor a gveal QNomber oC ^eopke^ 9m waU as for 

.Ilu9 'One ittaiH If 1m wereta e»fie|r ^-draUkMi fradl- 

■vmi in pffseforeofie to a sobennfto^ this wotildeaeoueige 

. ;t}ra druakea, and be tti^uet to ibe sober* 

. "I would Okot encourage the dmakoii and idle upon 

mxf aecoiuitf*' siud Harryi " 1 :dMNight Mf . Watacm was 

quno nght atfirat^ in evdenng that he should not he ad- 

initted te tho woriis for a week^ But- mif ht oot JMr. 

. WalsoB. ha^e A^rsivea hiea forvthe sake of t£e womai V* 

r ^^Thea any ojUier wofkmaii utght drink, and mig^t 

hope that his wife would beg him off,^ and obtioa his 

fpavdoiii" eaid Hmy's £HKher. . 

w << Falhesv" said Hany, afier a long e^Bce>. and Jooie- 

'^nt very seRQii&» ^ I thoii|^thot a^greol Baeehanic was 

mfy ja pe99^m. w\m >iavejited^ niaehtiieo^ aad kef»t them 

going, to earn money, andto mako thia0» elni^oi^. fist 

^now 1 pofeeive tbat, there ie a great disalniore to be 

^^hamei-aodif ^ert^lgrow^ to be ^mx^ and have to 

mianage May great wwksf I hiOp» I shall <be as good to 

iiiy ¥K>fkmen as Mn Watson is^ I wifl be as iasiaad 

steady too, if I can. But, lather, I see it4s not so rwef 

^mmy to be jtist as^l should have thou^ it was« There 

fis a gvsat deed to^ be^ eonsidered, as 1 iind frona all ymt 

4KKy about foi^[ii4ng or notiocgiWag thd dfwriien man 

..lor his wife^s eaksk I leel that I havonAftek move than 

I koswof betoe-to Iear».'^ / 

^'Harryr I wish you wovdd go to bed . and to rieep,** 
Said his mother^ **" fori aorenie }Ben must be tired after 
all 3iou havisssen^ and heard, and thoii^ht,. this day." > 

^* Not in the least, mother. I never was wider 
wnnSte,"^ said Harry* ^Homm&h I wiU go to bed to 
please you." 

Our travellers were to set <mt before beeakfest, and 
•^very early in the morning. The fomily piromised that 
they would net get up to see them ofi^ leei they shoiikl 
d^y them en &eir joumey> laiey did not forget 4o 
knquire lor the ahun basket when she wished Miss 
Watson good n%ht and good-hy. - 

" If it IMS saeceeded you vnil see it in the hafl as you 
fass threui^ in the morning," said Miss Watson; ^ but 
. yeatcgjay «ae of' the sewaats^shdok iha^vessei jcoatain- 
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kkg R» aflA bf ^ist WHUw preivciiiBd Hie tMbh Hwii' 

Idnmiig' rightj^: ^ ^*^^ lofced to begin iMe WIk^ e^ra- 
^iea agiki. Tli^ intie i loclied Um d*«r to «6ciife ite 
Milt vadlMifbed.^ 

Aft toon as ske w«« dvesaoA ift t)i» moinliif , Lac^nfti 
#<^w a t» ^to*ltfH Uy>999 nrfietlMr Mk basket wasim^* 
iikB4 ttwTO it wail atM^K^t baside ber boaofet. TWo 
wicker skeletoa Was aa langar ^riiible ; every part of ll» 
liiaAeandan, briag^eovared^rithcrxstyflaf BkiHi,ap-> 
•Bareatfy perfectly l uiaa d. She dii ndt, kewever, sttif 
ia aaaarina exacdy, or la- eoam &eir sMes, .wiuK^ jb 
always a ledioas buaiaessf bui seeii^ a aote ^veetad 
lo bersetf Ife^toiha baadkf, t^ lare it open iauaadbata* 
4y. It tald liar that tins bsnkat was hen tf she liked H. 

''if/ Wbe sase Idar said ske. 

Miss WatsoB suggested tbat if Lacy skotidd eiFir 
ittampt to aiaka sodh a enet she mifflift pal iat^ tka 
aoltrtien of idaai a Uttta gaiaboge, Whieh wetdd gtvata 
tiie crystals a pref^ y^ow tekrt ; ar she nuglit'BiiK with 
it 9ny atber c^aar ske 'pre^Mvad. 
' WiHaa the basket, nieelyplaaed,^iiacy laaiid seveial 
Uttie paper aomoeepiai, nod with- sagarpiaaie, aaid 
aose, ana Isrmhi, and ba^rberry ^hiops, with recelpta 4» 
-taaking ea(^ writtea witkitt thi papets ia wbi^ fligf 
>were eoatidBed. 

#be war so awiek delights witit her coraue^pin^ ant 

3||ieir aweet aeatenta, and with the pretty crjrelalliaed 

akim barest, aad witk the gaed-aatoved miter and mar 

-of these ^0ao# thkifs, tht% she eoiiM thii^ of aommip 

else daring the first hoar of the aiacniRgV joaraey. 

''Iik>w, mamma, w^ yan taste the terberry drops t 
.Kxeettent, mo not ^eyl and the leiaaa^ batter itail 
Oh, Hiannna, aanaot 3Foa taate any a»pe t here ava 
aaven other kinds." 

lafoia kreakfest it was iaipossibla to 4aste tSSklkm 
seven, even to oblige Lucy, and in hohoar €»f Mlai 
WatiKm. But Harry ams an indefatigable taster. He 
went on arithont -resistance, but without giving what 
Laey deemed sufficient tribute of praise to ea%. At 
kst, when much urged by the repetition onT ^ Is not It 
exeelleat, Hairy V he confessed tha^ the tastes of dif- 
ferent drops were now all so mixed ia his mouth that 
he eo«dd not teU ane^NHn the ot^iei. Laoy sluit up her 
eamneopitt, and reserved herf^enty for tima of aaad* 
*^Batk maanaa^'^ said afasr ^wkeaail thaaa awi gant. 
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7mw that I have the receipts, I can make the anaie when* 
e^rer I please.*^ 

** It is not quite certain,** her mother said, ** that be* 
€a«9e you have the receipts you can mke others 
^qnally good, whenever you please." 
' Piqued a little by this observation, and by a smBe of 
Marry *s, Lucy began to form various sdiemes of trying 
eiq^eriments, in moddng rose and barberry dit^, and 
sweetmeats, like those which she had tasted of Miss 
Watson's, and which everybody had liked« She enu- 
merated such numbers of things which she istended Ut 
make, that Harry at last laughed, and said, 

*' My dear, you will then turn cook and confectioner 
fUite, and forget every thing else.** 

Her mother observed That it was useful to know how 
fliese things shotdd be done; but that the propriety of 
making or not making them ourselves depends upon: 
the cireumstaatcee in which we are placed, and on our 
rank of Hie; Those who have servants that can make" 
then», would act foolishly in wasting on such work their 
own time, which they may employ more advantageous-^ 
If. Miss Watson, who perhaps had no servants that' 
couM make these things, did wisely and kindly in 
mcdcing them herself forher friends who IUlc them ; and' 
it was particularly obliging and amiable of her to con* 
descend to do so, because she has other pursuits, and a 
cultivated understanding. Lucy*8 mother told her, Uiat 
a she persevered in her wish to learn how these things' 
were made, she should^ at the proper season of the 
year, see and assist the housekeeper in making sweet* 
meats. This satisfied her. And she was at leisure to- 
listen to Harry, who, for his part, was anxious to be- 
eeme a chymist, and who had been struck with the idea 
of the hapi»ness of the person who possessed a labora* 
tory, and could try chymical experiments. His father 
told him that it was not necessary to have a laboratory 
and a great apparatus for this purpose, as one of the 
most ingenious and successful of chymists and philoso* 
phers has observed. Many most useful and excellent 
experiments can be tried in an easy and simple manner. 

Here his father was interrupted by an exclamation 
from Lucy, at the sight of a tall finger-post, on one of 
the arms of which she observed. To Birmingham. 

Harry and Lucy anxiously watch^ to see whether 
the driv^ tamed dawn tMs road, as they had both an ar* 
P 20 
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deat denre to go to Birminf ham to see some of iM 
manufactures, of which they had heard most interestinsT 
accounts. Lucy^s astonishment had been excited by 
some scissors which Mr. Frankland had shown hevy 
which she had tried, and which, Uiough not of the moet 
beautiful polish, out sufficiently well for all common pur- 
poses, and yet, oh, wonderful ! Mr. FraiAland told her» 
that this pair was one of a dozen which he had bought 
for one shilling ! 

Harry's curiosity had been raised by hearing of a knif* 
wi^ five hundred blades, which he had been told was to 
be seen at Birmingham. 

The knife came first to his recollection ; an instant 
afterward, however, he said, '* But there, are things there 
a thousand times better worth seeing than that/' 

*' Oh father !" cried he, turning to his father, '* I hope 
we shall so to Birmingham, that we may se^ all the 
grand woks at Soho, Mr. Boulton's. I read an accounil 
of them while we were at Mr. Frankland's, in one of 
the notes to the Botanic Garden, when you were look- 
ing for the Barberini vase, Lucy. It saiki that there is 
a magnificent apparatus for coining, all worked by one 
steam-engine, which cuts halfpence out of sheets of 
copper, and at one stroke stamps both the faces and 
edge of the money .'^ 

^* Yes, I remember your reading it to me,*' said Lucy; 
'* and it was said that four boys of ten or twelve years 
old, no bigger, mamma, than Harry, could, by the help 
(Mfthis machinery, worked by that great g^antenchantery 
the steam-engine, make — ^how many guineas do you 
think in one hour ! thirty thousand, mamma. Was not 
it, Harry 1" 

^ Yes, thirty thousand,** repeated Harry ; " and besides 
this, it is said that the machine keeps an exact ac- 
count." 

" An unerring account was the very word," said Lucy. 
" It keeps an unerring account of all the money it coins. 
Papa, I do hope you are going to Birmingham. Oh ! 
mamma, I hope we shall see aU that was described in 
those lines, do you recollect ? I hope we may see, 

" * Hard dies of steel the cupreous circles cramp. 
And with quick fail the massy hammers stamp.' " 

Her father told her that he believed that these massy 
hammers are no longer at work at Soho ; but that a far 
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'more m&gniilcent apparatus for coining is now estab- 
lished at the Mint in London. He hoped, he said, to show 
them ail these wonders of mechanism, of which they 
had read in prose and poetry, at some future time. For 
the present, however, he must disappoint them. He 
could not go to Birmingham, he must pursue the road to 
Bristol. Even on their account, he added, addressing 
himself to their mother, he did not now choose to go to 
Birmingham. The general principles of a few great in- 
ventions, he hoped, had been clearly understood and 
fixed in their minds by what they had already seen. 
He was glad to find that they had taken pleasure in foh- 
lowing the history of the progress and consequences of 
those noble discoveries ; he would therefore take care 
not to confuse their minds, by showing them the details 
of smaU ingenious contrivances in the Birmingham 
workshops uid manufactories, or by dazzling their eyes 
with the sight of more than Arabian Tale magnificence, 
in the show-rooms of " The great toyshop of Europe.'* 

Harry uid Lucy had not been so much spoiled by their 
father^s and mother's indulgence that they could not 
bear disappointment. One sigh Lucy was heard to give 
for the great toyshop of Europe. Harry supinressed his 
rising sigh ; for, since the steam-engine coiner was not 
to be seen, ke cared little for the rest. They both agreed 
'* that pa{>a knew best." 

And this was not with them a mere phrase, said with 
a look of hypocrisy, but with honest faces and hearts, 
and firm belief; from experience, of the truth of what 
they said. 



" What is the name of the town to which we are com- 
ing next, mamma V said Lucy. 

** Bridgenonh, my dear." 

'* Bridgenorth !" repeated Lucy ; <' I am sure there is 
something 1 have heard about Bridgenorth, but I cannot 
remember what it is." 

^ 1 know what it is, I believe,'' said Harry, ** a famous 
leaning tower." 

" Ye&," said Lucy, " that is the very thing ! I recol- 
lect reading about it in my History of England, which 
said that this tower of Bridgenorth was not always 
leaning s formerly, a great while ago, it was upright and 
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like any other tower, but it was shaken from the fom* 
dation when it was bombarded, during some siege in the 
lime of the civil wars, was not it, mamma ! 1 read it 
to you : and it has hung over in the same leaning state 
ever since, looking as if it would fall, and yet not fall» 
ing. 1 am glad we are to pass through Brk^enorth, that 
we may see it with our own eyes." 

** Yes, I shall like very much to see it," said Harry. 

Their father desired the postillion to drive slowly 
when he came into the town, and Hany and Lucy'e 
heads were first out of one window, and then out of the 
other, eager for the first sight of the hanging tower. 

" There it is r cried Harry. 

" Of red brick !^ said Lucy. " I see it. I had fancied 
^at it was of gray old stone. I expected to see a flne, 
▼enerable, ivy-mantled tower." 

'* I cannot help it," said Harsy ; '* but, my dear, take 
your head out of my way, for 1 caimot see what I want 
to see." 
. " There, you may have it all to yourself, my -dear 
Harry," said Lucy. ** I think it is very ugly." 

^* Nobody ever said it was pretty, did they I" said 
Harry; ** but it is a curious thing." 

'* Not nearly so curious as I expected," said Lucy. 
'* Not nearly so dangerous-looking as I fancied it must 
be. I had hoped that it would quite take away my 
breath to look at it, and that we, could not drive by with- 
out fearing that it would fall upon our heads«" 

Harry had no such fears or hopes, because he recol- 
lected distinctly having read an account of it. He knew 
that at Pisa there is a tower which overhangs fourteen 
feet, much more than this of firidgenorth. His father 
asked him, if he could teU why these sloping towers 
continue to stand. '* What prevents them from £Edling» 
Harry, do you know 1" 

Harry said he believed he knew, because he had read* 
in Scientific Dialogues, an account of them, and an ex- 
planation of the principle on which they stand. 

'* I know you did," said his father, ** and you nndeiv. 
stood it at the time you read it : but let me see if you 
understand it now." 

*' Father, it is very difficult to express it in wa>id8, as 
Lacy says ; but if I had my little bricks, I could easily 
fthow the thing to you." 

•*Yes»" said Lucy. "Very often we built towofs 
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^idch leaned oter, and ^ret stood ; and we med to try 
how much we could venture to make them overhaiiff 
without their falling : I recollect that perfectly, though! 
do not know the reason why they did not falf.** 

** If I had the little bricks, I could show and exfMn 
it,*' said Harry. 

^ But as you have them not* and as you cannot always 
csrry a hod of little bricks about with you, Harry,'* said 
his father, '* try what you can do to exf4ain yourself 
hy words; those you may always hiEve at comraaad." 
i " Matf-^l wish I had," said Harry. 
' *' Begin, Harry, by thinking of what you wish to ex- 
press, tiU vou are quite clear that you know what ytm 
mean, and depend upon it you will then easily find 
words,*' said his father. ^'People often imagine that 
their difficulty is in finding words, when the real difiSi- 
eolty is in having clear ideas of thhags." 

'* Then you must, if you please, father^ give rae tinie^*' 
said Harry. 

** As much time as you please," said his fother; " and 
tiiat I may not hurry you, I will go on reading thk 
book.** 
I •* Thank you, father," said Lucy for Harry. 

Harry looked back at the hanging tower, which was 
yet in view, and after he had thought till he was clear 
Of what he meant to say, without considering about the 
words, which came when he began to speak, he went 
on fiuentlv, iuTter the first word, " father," had made his 
father look up and lay aside his book. 

** Suppose that a plumb-line was let down from the 
centre of gravity of the whole mass of that leiming 
tower, the bob of the plumb-line would fall within the 
base, or foundations : the plumb-line could not hang 
outside of the base, or else the tower must tumble 
down. As long as the centre of gravity is supported 
any part may lean over, or may hangout of the perpen- 
dicular line, and yet, provided the materials stick to- 
gether, the tower will not fall." 

*' I think I understand that," said Lucy, '* but I am 
not quite clear." 

*' If you do not understand what is meant by the cen- 
tre of gravity j^ said her father, "you cannot be quite 
clear, indeed, you cannot comprehend it all." 

Lucy said she remembered seeing Harry, when he 
W88 a little boy, standing upon her father's knees, and 
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IfUiiBf ]m body 80 jnach to one side, tlii^ A* 
afraid M must have fallen. '* And, p^a, you Ihea eae- 
plained to me how far he might have loaned over witli- 
out any risk of tumbling down. You also told me soiner 
•Ihiag about the eenire of gravity, but that I do not rec* 
ollect exactly." 

*^ Remember how often*** said Harry, " my father has 
ahown us that the motions of our <«m^^ toy depended 
fm the situation of the centre of gravity. By-the^ijr, 
there is a way of finding out where the cenire of gravity 
is in a body or fi^re of any shape." 

" Is there t" said Lucy. " I do not remember papa's 
shewing us that. How did you learn it % And if it is 
not very difficult, can you teach it to me t Who taughit 
U to yott ?" 

*'A book," said Harry; *'my own good 'Scientific 
Dialogues.' And if I had but a bit of card* and a bit of 
thread, and a inn, and a pencil, and if we were not in 
the carriage, I think I could show it to you now." 

But, as all Uiese ifs stood in the way, the matter was 
put' off for the present, and, like many good things thaifc 
are put off, was forgotten. Nor can we much wonder 
that this was driven from the recollection ev^n of the 
philosophic Harry, by the bustle he saw Jn the next 
town through which they passed. It happened that 
there was a great fair in this town, and it was tilled witk 
such crowds of people, and so many stalls and booths^ 
covered with canvass, lined the streets, that it at first 
seemed impossible that way for their carriage and 
horses could be made through them, without trampling 
on some of the people, or overturning some of the teata. 
The postillion stopped, and osdled civilly to the people 
to make way : cloaks and great-coats yielded on each 
side, and those in front got from under tha horses' aoses* 
as they advanced step by step. Lucy had let down ths 
glasses, and was looking out with great interest, not 
unmized with apprehension, and listening tp the— 

" Universal hubbab wild, 
Of stunning sounds and voices all eonfoaed.** 

And as, little by little, the carriage made its way through 
the dense mmUtude, she saw many hair-breadth es* 
capes, which made her shrink, and cry "Oh!" and 
" Ah !" many a time, for those who were aU unheedful 
of their dangar> i/k tha ardour of bargaining, the plQaswB^ 
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of gOMui^tig, ^ vehemenee of sodding, the stttfAdi^ 
of staring, or the anxiety of maternal affection. Here 
was seen a mother crossing before the verj pole of the 
carriage, which nearly ran kifio her ear, in so much haste 
was she to snatch out of the way two dHldren, stand- 
ing unconscious, the one with an apple, the other with 
a whistie in his mouth. And close to the wheel of the 
carriage, at one time, there was a young damsel, with 
pink cheeks, bargaining so earnestly for a pink riband, 
with an old woman in her booth, that the wheel must, 
as Lucy thot^ht, have gone orer her outstretehed fool, 
but that just in time looking up, she drew it in, and still 
lioldtng the dear riband in her hand, continued her bar- 
'^ning. Next there was a group of old women, lean- 
ing on their sticks, with their bonnets close to each 
other, teUing and listening to something so eagerly, that 
they never heaid the carriage coming till the wheel 
went over the point of one of their sticks, and begrimed 
the scarlet cloak of the speaker before she would move 
hm shoulder out of the way. 

Then came an awkward clown on horseback, with 
elbows out, logging at the hard mouth of his shag-maned 
colt, that knew no more than his rider the way he 
should go, but which, with glassy eyes starting out of his 
frightened head, seemed to have a mighty mind to run 
straight in at the carriage window. Seeing which, 
Lucy ducked directly. How they passed she knew not ; 
Imt when she looked up again they were gone, and 
Harry's body was far out of the window, watching the 
operations of man and horse. There was the colt floun- 
dering and struggling with his rider, at the comer of the 
0treet, where l^^h yanished before it was settled whieh 
would be victorious. 

But now tiUcy saw before them, in a new street, a 
liuge wooden house or caravan on wheels, on the out- 
aide of which, in large letters, were written the names 
of the wild beasts that lodged within, and which were an 
to be seen for the sum of one shilling. Across this 
part of the street hung flapping, funous portraits, 
coloured to the life, of a lion rampant, an hyena, a tiger, 
and a mountaki cat with enormous whiskers. 

Lucy began to be a little afraid that the poor horses 
wotrid be very much frightened. But either they did 
not think the portraits striking likenesses, or they were 
MOt BoflleBNitly acquainted witk the «rigipids «kl tMt 
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priTtla hiatoriet, to be as mudi afraid at iMCf tbongld 
they ought to be. Thev went by quietly, yet were, as 
Lucy observed, most foolishly frightened 80<m after- 
ward, by a poor little boy popping out from under the 
long skirts of a puppet-show. One reared, the other 
skyed, but their driver being a temperate whip, patted 
them into good-humour, and brought them on safely to 
the inn. Turning under the arehway, they knew where 
they were, lowered their pricked-up ears, and stood 
perfectly still at the bar door, neighmg by turns to their 
acquaintance In the yard, who answered from their isk- 
aost stalls. 

Lucy found, on the chimney-piece of the room where 
they were to dine, an advertisement, informing the pub- 
lic that— 

** There is now in this town a new fairy, infinitely 
suipassing the old Gorsican fairy, who appeared in 
England in the last century, and who was honoured 
wiUi the approbation of the nobility and gentry. But 
the new fairy is full an inch less than the old fairy, and 
can speak tluree languages, French, English, and Italian, 
dances to admiration, and waltzes inimitably, if re- 
quired." 

While Lucy was reading this card, Harry was peru- 
sing another, which he had found on the table, and which 
informed the public that this evening, at six o'clock, a 
eompany of tumblers would, at the theatre in this town, 
exhibit, for the amusement of the puUic, several curi- 
ous feats in tumbling and rope-dancing. One man prom- 
ised to carry a ladder poised on his chin ; and another 
to balance a table on the rope, and even a chair, on which 
he was himself to be seated, with his bottle before him, 
and quite at his ease. 

Harry was curious to see these siffhts : he told Lucy 
that here would be fine examples of all they had been 
sa^ii;ig about the centre of gravity. These wonderful 
things must be done from understanding how to manage 
that properly. He wished more and more, the longer 
he thought of this, to see these tumblers. Lucy, it must 
be confessed, was not so curious on this subject, and 
she would much rather, had she been to choose, see the 
new Gorsican fairy. 

Their father and mother had determined to sleep al 
the inn where they now were, and they told Harry and 
iMfiy that they woiUd» in the e^'ening, let them see el* 
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Hier tke Corsican fairy or tile tumUera, tat to both thmy 
•eoHld not take them, as they yrere in oppoute parts of 
the town: the tuaiblers at the theatre, the Corsicaii. 
fairy to be seen at the courthouse, between the acts of 
It concert. Lucy was fond of music, Harry did not care 
for it. 

^ WeU, Hany and Lucy, which do you choose f' said 
their father* " Take ^ve minutes to consider ; but then 
yon m«8t decide, that we may engage our places or buy 
our tickets in time." 

Lucy reeottected the resolution she had made when 
first she set out upon this journey, that she would imi- 
tate her mother's kindness, of which she had seen so 
many examples ; she therefore gare up generously her 
iDwn wish to hear 'the concert and see the fairy ; she 
did thiis in so kind a manner, that she put her brother 
quite at ease; She was very happy with him seeing 
the tumblers, and when it was all over, she was quite 
eobtent with them and with herself. 

At tiie end of the next day's journey our trafvellera 
ttnriTed at Chfton. Harry and Lucy were delighted with 
the plaee, and were glad to learn tlwt they were to spend 
«ome days here, in order that their mother might rest 
lierself . Tbe next morning after their arrival they walk* 
«d with their fother on the Downs, from the top of which 
they looked down a steep cliff, and saw the river Avok 
below. They descended to the river, down the chff, by 
a new road, which a number of workmen were then 
making. The workmen were breaking some hollow 
stones, which had fallen out of the bank by the side of 
the road. The hollows of these stones were lined with 
shining crystals. Lucy picked up bits of this stone, 
and added them to the collection which she had made 
«t Matloek. The stone that sparkled with crsrstals was 
called, she was told, Bristol stone, and the crystals 
themselves were called Bristol diamonds^ Lucy after- 
ward saw, at the house of a lady in Clifton, a cross of 
these Bristol diamonds, and another cross of real dia- 
monds ; and on laying the two side by side, she could 
scarcely tell the difference. 

They had now descended to the bank of the river, 
where they stood some time to admire the cliir called 
6t. Vincent*s rook. They then walked to view an ex- 
tensive (|uarry, whero some miners were blasting the 
rocks with gunpowder. They inquired of tho niead 
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workman to what use the aCoBe was applied. He aho ww 
ed them some of it which had been hewn into blocks, 
and waa intended for paving the streets of Bath and 
Bristol. The chipping were not thrown away as nse^ 
iess, but were, after being broken very small, employed 
to mend the roads. The rock was limestone ; Harry 
saw some of it burning in a kiln, by which it was con* 
verted into white lime. 

'* The Ume burnt at our kilns,'* said their conductort 
'* is very much sought after in this neighbourhood, not 
only for building, but also in these new sugarhouses." 

^ Is lime used in sugar-making ?" said Harry. 

'^ Oh ! are there sugarhouses in England!" said Lucy, 
^ I thought sugar came from the West Indies." 

^ Yesy brown surar does, but it is purified or reined 
after it comes to England," said her father; '*and at 
Bristol there are some large establishments for this pur-o 
pose." 

They now continued their walk till they came to the 
Wet Docks of Bristol. The Wet Docks are a basin of 
water, formed by throwing floodgates across the an- 
cient bed of the Avon, the river itself being turned into 
an artificial channel. The water within the ba^ is 
prevented by the floodgates from falling with the tide» 
80 that the ships are kept constantly afloat, even atiow 
water. 

Ottr party found the basin crowded with ships from 
different parts of the world. They easily distinguished 
those amved from the West Indies, by the hogsheads 
of raw su^ar that the crews were hoisting out. Harry 
observed, m a warehouse, as he walked alicxig, the parts 
of a machine which his father told him belonged to a 
rolling-mill, which was to be sent to the West Indies 
ibr squeezing sugarcanes, along with pans of iron and 
copper for boiling the juice. 

They returned to CUfton, much delighted with all they 
had seen. 

The following morning, at breakfast, as Lucy helped 
herself to sugar, she asked her mother if she knew that 
there were sugar manufactories at Bristol ; and, added 
riie, " Papa tokl us yesterday, mamma, that perhaps he 
would take us to see them." 

" Yes, my dear, and he has just obtained permissioa 
§0T yeu to see them this nK»ming," said her mother. ^ 
. *^Ase W6 to go there to-day ! Delightiall'' 



HAitftr A2sfj> wcr* S47 

*But before we go, my dear duldren,'* said their fii- 
therf ** I ehould like to hear whether you ahready know 
any thing about sugar-making." 
. Harry and Lucy said that they had read in *' Edwards's 
West Indies^' an account of the sugar-plantations in 
Jamaica, of the sugarcanes and sttgar*mills. Lucy 
recollected that the sugarcane is r sort of straw-cot- 
oured, jointed reed, about the thickness of the handle 
of an umbrella; that it groMrs in general to about the 
height of a man, and has at its top leaves like flags; 
that the canea are cut in autumn, and that the sugar- 
making time is a season of gladness and festivtty to man 
and beast, especially to the poor negroes who wotk in 
the plantations. 

Here 'Lucy was near going off far away from suear- 
making, to talk of the poor negroes; but her father 
called her back again, by the question of *' What is to 
be done to the sucarcanes after they are cut T 

'* They are tied in small bundles," said Lucy, " and 
qarried to the mill, where the sugar-juice is to be squeez- 
ed out of Uiem." Lucy looked to liarty for assistance 
when she came to the mill. 

•• It consists," said Harry, •* of three large iron rollers, 
turned by wind, or water, or horses, or oxen, or perhaps 
now the people .may have learned to work them with 
steam. The bundles of cane are passed between the 
rollers, and squeezed again and agam, till all the juice is 
pressed out. It is caught in a wooden gutter, which 
carries it into the house where it is to be boiled. It is 
said to be of great consequence to boil it as quiekly as 
possible, but I do not know the reason.'* 
. ** The reason is, lest it shoidd ferment," said her fa- 
ther. 

" Ferment, f>apa ! I know from old dear ' Conversa- 
tions on Chymistry' what fermenting is ; besid'es, I have 
seen beer fermenting. But what harm does fermenting 
do to sugar ?" 

*' When it ferments it ceases to be sugar. Do you 
know for what purpose it is boiled, Lucy V^ 

*' That the water which is in the juice may evapo- 
rate," replied Lucy, **and that the sugar, as it cools, 
may crystallize, just as we saw the crystaiUizing of the 
alum for my basket," 

" True, my dear," said her father. " The juice con- 
tains two sweet substances, sugar, which erystaUizes 
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MsUy, aid Biola89^ which doe& not eiystaJ^e. Tha 
boiliiig i» alw) necearanr to separsite the s«i|^ from tk« 
molasses and other suoslaneee contained m the jiBce. 
The great objieBt is ta oiHam the ssgar as purie asr poar^ 
iWble. Much is wasted hy hemg over4ieated; t^ whicfa 
it loses the power ^ crystallizing, »id is conyerted 
into a substanee resemUin^ ncrfasses.'* 

** 1 have ^en lrar»l a piece of sugar in a candle,* 
said Hanry : ** when bmt it lemakis sweet ; bnt it be- 
comes browB, soft, and sticky." 

''The same ekaaage takes pkce,*^ said his fhtiier, 
^ where a strong solution ei sn^far is heated in a ressel 
over the fire. When only a liltle hotter than boiling 
water, it begins to undergo this change, so that a part 
of it loses the property of crystalMainj^ on cooling, there- 
fore great care is necessary in appl3rnig the rmht qnan^ 
tity of heat, neither too m«ch nor too little. The man- 
ner of doing this in the West Indies is still very imper^ 
lect.»? 

Harry and Lucy wei« sorry to leam thftt so much 
of the sugar, raised by the hard toil of the poor pegro, 
is spoiled : they hoped that the sugar boiled in Ehgland 
was not so wasted. 

^* Much of the sugar refined in this country was f&r- 
meily wasted in the same manner,^ said their ihther; 
** hut, in consequence of taMte iroproYements, that is no 
Ipnger the case !" 

''WhatkaprevemeBtsV cried H^rry. 

'* They are what we aie going to see this rery morn- 
ing,*' said his father* *^The new process of refining 
,8ugar is what is used in the sugarhouse to which we 
are goii^. Do you know what substances are used in 
the refinmg of sugar V 

. Harry said that he had heflvd that hallsck's blood 
was made use of; but in what manner, and for what 
purpose it was applied, he did not know. 

"To clarify it," said his father. "When browft 
(»Ujgar has beea dissolyed in water, bofiock's blood is 
mixed with it when cold ; the blood coagidates on the- 
^ppUcation of moderate heat,, and rises in the fbrm of 
scum, which is then removed from the surface. But it 
has been found that much sugar is lost by being mixed 
with the scum, from which it cannot afterward be separ- 
ated. This. ¥ray of elarifying is not used in the sugar- 
house we are going to see.^*- 



\ 
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; ^1 ata glB^ tktl w9 «!« m>i |» veQ-A* toOoek's 
Uoo4'' aaid Lucy* mailing » laae etzpresaive of diccwi. 
^Do you remember, Hajrryt about chfinf sugar : the 
ficeidenfc by wbich it was found out that elay v«t good 
feiT Bii9ar-*-food for .wbitaniag 8ugai» 1 moan T' 

** I (lo not raccril^ct,*' said Hwrry. 

** fifo iBiUQk the better," said l<uoy» '* fc» 1 shafl have 
tbe pleasure of telUng it to- you. It is a very G«iriM» 
thi«g about a ben." 

''TeU it to ««k ny 4ear Lucy, I advise you^" aaid 
lier iQother^ '* witbout. raising Qi«r easpectatiOQs^ lest It 
should disappoint us afterward." 
. '' Then you must know, mamma, that^me day a beu, 
after wa^kiag in some wet plaee^ had clay atickiog to 
the bottom of her ieet, and she happened to tread on 
the top of a pot. of sugar; and it waa eoen alkxward 
ebefiffved that the sugar beneath the maska of her loe^- 
ateps wajs whiter than elsewhere. From observing Una, 
and coQsidenng how it had happened, people thoi^tat 

of using clay t<> whiten sus^-'^ ^ 

"Very .ingenious," said Harry, •'and Luoy lemem- 
b^red ii wel^ juat at the right time lor u% did not ahe, 
mamma ? I had ^uite forgotten it, but I reooUect it ^ 
noiw. The sugar la put into » vesaei of ^e sh^ie of a 
augarioa^ which is placed on ita narrow end. .Then 
e)ay, moietened with water, is put over the top of the 
sugar, and by degrees the water oozea very slowlgr 
down through the sugar, mixing in ita way with the 
molassea, which it dilutee and oarriea along wiUi iu I 
iorg^ to tell you that there is a hole at the bottom of 
the vessel. That hole is stqf»ped at fiist by a plug*i>iit 
afterward a man takes' out the phig, and lets the atuf 
fan off that haa oozed to the bottooi." 
• '' So men learned from Uie hen to clay sugar," said 
Lucy. " When neai^t I see very white sugar, 1 shafi aay 
to myself, Thank you for ^is, Mra. Hen." 

*' You will be doing Mora. Hen far more honour than she 
deserves," replied her father ; " for in the sugarhouee 
tik^t we are going U} visit, the operation of clmyinf ie 
laid aside. The art of refining^ ae now picactiseid, la a 
discovery ; and it has arisen, not frovi mere Uicky acei- 
dent) but from judiciously combining sound acientiiic 
priueip^ with accurate <H>servation." 

** How is that ?" said Harry, drawing closer, imd lit- 

tennig wi^b^gi^eat eagemesa. 

30 
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^ Yon kobyr idrMdy,*^ stM fais ftttter, ^how bttnm 
>«iigar is extracted from raw cane-joioe, now we are to 
leun bow it is made white« and hard, vnA crystalUne, 
Mke that which you see efery day. Brown sugmr, as I 
have already tokl you, eoasists of two sweet substaBces, 
sugar, forming small ciystals, and molasaes. Molasses 
is oomMned with a dark colouring matter, which makes 
tiM sugar brown. To get lid of this is the thing to be 
done. Now if a small quantity of water be adwra to a 
inia^ture of tnolassea and sngar, the wh<^ of the mo- 
lasses will be reodered ihiid, but only a smaU portimi 
of the sugar." 

^ Then/* smd Hairy, '*by putting this mixture kto a 
numld, soeh as they use in claying, they would be aUe 
to free the sugar from the molasses.*^ 

** From 8 large portion of it,** said his father. *' Now, 
^i^rhape, if I state to you a few faets, put them in proper 
order for you to consider, and then ask you a few queaK 
lions, you may be able to invent for yourself tke prio:- 
ciple at least of the new improvements^" 

^Oh, pn^ try whether Hany cai», papa," said Lucy. 

^ There la nothing I liko better than to learn in that 
way," said Harry. 
• '* Pray help us when we canmot get on," staid Lu<$y. 

'* Then, to help you on dne step," said their fo1»er, 
*' I must tell you, in the itrst j^ace, that the gmtUl cirstate 
Klone of brown «ugi«r are what ^ire freed from molasses 
by this process. Before the bttge crystals can be pun- 
ned they must be completely dissolved in water, when 
Uquid, the colouring matter can^be separated from the 
eugar. Now can either of you teH me how the separa- 
tion is made ?" 

^* 1 know that alum is used by the diers to separate 
odours frem liquids," said Luey. 
' *' Very true, Lucy," said her father. 

" But 1 do not know why," said Lucy. 

''Because alum contains an earth which has the 
property of attracting colours to itself. Also charcoid 
maoe ^f bones is sometimes en^ployed for the san|e 
purpose. As soon as the colour is completely separ- 
ated from the sirup by these means, the liquor is put 
into a filter* and whatever runs through is pure sugar 
and water, from which the water must be evaporated. 
Howl" 

** I know, piH[>8," said Lucy, ** from what you betoe 
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loM OB, tkst the sifup most not be keated in » TeMel 
over the pUinMure ; yet, in what manner to boil away 
the water, if not over a fire, Lcannot imagine.'^ 

But after considering a little, she added, ** Perkap* it 
Blight be boiled, as they sometimeB do things in the 
kitchen, by steam, and then they are never burnt.'' 

''That is well thought of," said heriather. 

*' But then there is sueh a quantity of this sugar," 
«Aid Lucy, '*it would require such mimstrously Urge 
vessels, that I do not know how they could be weU 
heated by ateami" 

'* Some great buildinga are heated by steam," said 
Harry ; ** so let the vessels required be ever so larga, 
it might be done. It would be easy, would not it, papa, 
to conduct steam through pipes imder the greait pan 
that holds tiie sugar*" 

^ You are both of you on the right road," said ^leir 
father. " But something more must be 'thought of. By 
the method you have suggested we might heat fm 
sugar, but not boil it : a 8oTuti<m of sugar, if in an open 
vessel, requires a stronger heat to make it boil than 
water doeis." 

*' 1 should think," aaid Hrnry, ^ that by confining the 
•team, it could be made much hotter than boiling water, 
and then with^the confined^ compressed ateam we might 
boil sirup, might not we !" 

** You might," said his father ; " and some persons do 
boil sugar in this way ; still there is some risk of over- 
heating the sugaar ; thetefere think of some better way. 
faistead of raising the temperature of the steasH cob* 
sider whether you. know of any means of making fluids 
boil wiUiout increasing the heat" 

Harry considered for some time, and at length said, 
<' i haveaeen water made to boil when only mcderaMy 
warm, by putting it under the receiver of an akpnmp." 

^ ttow dfid that hai^n 1" said bis father. 

" Beeause- there was a vaeuum," said Harry, '* then 
was no pressure of the atmosphere. If we ooi^ plaee 
the sugar-]pan under the receiver of an airpump, thttt 
perhaps might do ; but the quantity of sugar to be boi^ 
ed puzzles me, father ; the sugar^vess^ are very large, 
I believe. I could only boil a very email quantity m 
an airpump ; ao thi^ alter all, it woidd net de, I w^^ 
pose*" 

<< Why wiU net it del" aaid hie fother. «< IW yon 
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«« tore thit^whstybii yrdiww will nel anawoK, iiev!^ 
Ilyeflr toattytimif iitfB. Do n^tghrei^ your ideas Uk> 
hastily. Yon ahoald not fix your tmagiiiatioii npon the 
patticnlar reeerrer of tbe airpump you have aoea. To 
ie anre* yea couM not conjoro a «sgar4Miiler into^tliftt 
small reoeivor.*' 

*' No, to be sure," said Hairy, lawgfaiiiff ; then becom- 
lAg quite grare a^n, he went on thinkiag. ^ How 
siMfl I manage ict U is imposaibie to Mow a giafls 
laige enough for the receiw.** 

" Why do you stick to the notion of a glass reeeiiFsf, 
Harry V said his fathet. ** Do you think it essential to 
«he having a Taemom, that it should be prodvoedinglass I** 

** Certainly not)*^ said Harry, '^ it is net necessary by 
jany meaas. I only thought of the glass one becauss 
that was the only receiver I had seen ; but I perceive 
that amy other substance that is airtight will do as well 
as glass. How foolish i am! I reaMmber now the 
pump, and tibo steam^engtBOr where the vacttuai kklavge 
Plough; or a vessel might be made as laige as eouUL 
be required for the purpose.*' 

^ Now you have it, Harry. The sugar is boiled ia a 
vmcuBiiH and that vacuum is produced by meaBS of an 
airpump. The exaot details I do > not know, having 
tt^er seen it done myself; but I hope ive shall see it 
to-day, and so now let us set out.** 



Trb sagaxhouse which iterv and Jjaisf w^it ta 
see, was a large building of eight stories mgh« The 
first ciixuinistaaee which stnick them on entering k 
was, that in several spacious rdoms trough which tkef 
passed, and in which the work seemed to be going on, 
there were not many workmen. Lucy supposed that 
It was the hour of dinner, as had happened in some 
other manufaetories which they had seen; but she was 
told that this was not the ease; and that aU the men 
^eho were ever eni|4oyed in this sngarhoose were 
now there; Few only were necessary, because so 
aiaeh was done by ata^aery. In truth, die man 
seemed of litde impoft^nee. It appeared ac^ if they 
were smployadtMilyas under^servants to the machines, 
^Sid to do trilling things, which the msehanie «id die 
chymist had not thought it worth their while to iavsql 
th« nyaoDB of^^febtiag ia any other 
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The laife rooms and passages tfafougli wltfch Usey 
passed were all warm, ate Lucy observed, nod yet she 
could not perceive a fire anywheie. She asked how 
they were warmed^ and was told that she would soon 
see, as they were gcHiig to the place (rem whence the 
wavnith came. Their guide, the gentlenwn who was so 
kind as to show them these works, took them to a 
hiiilding, separate from the rest, in which there was a 
•team-engine. The fire under itshoilers was the only 
fire used m these works. AH the i^o«is were sufl^ieatr 
ly heated by the steam Uiat passed through pipes to the 
«fferent sugar-vessels. 

Harry was here perfectly satisfied, and he looked de^ 
lighted and proud when hie heard how much was per- 
formed by one stesun-engkie. It sent over this vast 
buflding eqm^le warmth, and supjrfied all the water 
that was wanted in every part of the works. It put in 
motion a mill for crushing the sugar, and other subi- 
stanees used in refining it ; raid it kept in unremittiQg 
action the pistons of a huge airpump. t 

They followed their guide into a sort o{ outhouse, in 
which the earth of ahim was prepared, by adding quick- 
lime to a solution of it. 

They then entered thai part of tha buildiiig M^ere 
^e preparatory operations of cleansing the sugar wete 
performed. They sa^, in the. first place, a few work- 
men with naked arms, and in light clothing, suited to 
their hot work, stirring with huge shovels, in a great 
pan, the raw brown sugar, such as it is when brought 
fh>m the West Indies : they were stirring it up with a 
small quantity of water, not sufficient to iSssolve it. It 
looked like treacle. This was afterward poured into 
earthen moulds, of which there were great numbers in 
the shape of sugarlpaves, such as those of which they 
had read a description, with a hole at the point, which 
was turned downwards ; and in these moulds it was to be 
left twenty-four hours to filter. In the course o( that 
time the molasses would pass through into jars beneath 
the sugarloaf moulds, ana the sugar left behind would 
be in solid lumps, of a light brown colour. Some «f 
the sugar thus purified was put into Lucy's hand; she 
felt that it was soft enough to be readily crushed. It 
was now to be dissolved in water, which was heated 
by having steam passed through it. The earth of almOy 
which they called JSningt^ was then added to this 8oU»- 

• ■ ■ ■ aa^ 
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«f sfeam tlitiNigh it« 

This w«8 pmoriBvd in a gntt «^ire eistem, ivliich 
liad a double bottom «ii4 n4e% with a apaee left be- 
tween, aiiflkiciit to intfodttoe the etean. The inner 
botlDiR fBid -aides wefe perforated with miiiiite holea^ 
■and tlMtNigh these holes ike steam passed la^ into the 
ii^fvid svfar. Ther heard a rapid suceessioa of exfUot- 
(MRS, occasioBed W the sadden condensation stf tte 
#leam) and when the BokKion became hot^ they saw 
hnmense Totnmes of steam nmg through it. Alter 
this, the sirup was allowed to nm into- the fiker. Th« 
i8ter appeared on tiie outside like a great square chest ; 
-and the inside was dirtded into parallel eompartmentsi, 
hf coarse Unen cloth, which was stretched over frames 
of copper. The Inpior was admitted into eveiy altera 
iiate cfb, and was lutered by pasMn^ into the cells en 
^her side, which were empty. The sinip flowed ant 
fiKMn the filter a transparent fluid, of a pale stmw- 
colour. 

They were now eonchicted to the most remarkable 
part of the new appavatus, the eraporating pans, in 
which the water was drawn off from the sirupb These 
were made with doable bottoms, so as to admit steam 
lietweefi the two for heating the sirup ; and the x>anii 
were oof«red with dotnes of copper. These domes 
«0Rvmumca(ed with the airpump, the great pistons of 
whteh were kept at work by the steam-engine* These 
UOrred to pomp out the ak, so. as to preserve, as far as 
possible, a vacuum over the liquid. The perfection of 
ttie racttum was shown by a barometer. The master 
«f the sugarhouse informed them, that it required one 
iiundred degrees less heat to boil sugar in vacuo than in 
the ordinary method, and that it was accomplished in 
less than one fifth of the time formerly requisite. 

After having been evaporated, the heat of the sugar 
was brought to a certain temperatuiie, at which it was 
found most disposed to crystallise. . It was then poured 
into -earthen moulds ei tJM form of a sugarloaf, sucji 
us wore before described, and m these it. was allowed 
to consolidate. It is then of a tolerably white colouii, 
uud is purified for the last time by being washed with a 
celtttionof the finest white sugar, which is allowed to 
ittter through it. The top and the bottom of the loaves, 
us being less pmra, are i\m pared off in a tunufig4a4ii^ 
and the loaves are afterwana dried in a stove. 



lAkcy tM'thait before sHe came to thd ^ugnrllottse, 
lAie hstd a ^neral idea, ftx>m what she had read and 
^m wliat her father iiad lold her, that sugar West 
through eevend processes of filtering, and bo&iiig, and 
cooling, atid etystallizing, before it eoul^ be white; bat 
still she was surprised by seeing the munber of the dif- 
ferei^ operatlefiis, the size of theTessels, «nd tlM power 
snd time necessary. She hiid not been tired by whsit 
she had seen, because she knew beforehand the general 
purpose, and she had not ben puzzled or anxious. 

mnry was delighted at seeing that principle, whi^ 
he had beibre so clearly understood, carried into prae- 
tlee with success in such gtisat works. 

** I llope you will now acknowledge,** said he to Ludy, 
** that the airpump is of ^me use in common life, and i 
hope you are convinced now that the airpump is almost 
as useful as the water-pump.^ 

Lucy acknowledged IMs ; and said that Harry migltt 
well triumph for the airpump. 

** Think," said Hariy, " of its being applied to such 
different things as making sugar and making ice ; and 
Hot only emmoyed fbr boiling quickly, but for freezing 
quickhr. I do not think that Otto Guerick, or Mr. Boyle 
himself, could have foreseen all the tises th&t were to 
be made of their own i»reRtions. I wish they cotdd 
see all we have been shown this morning." 

"So do I," said Lucy ; ** I wish they could." 

^ All goes back to that one great principle of the van- 
Hum," said Harry. 

The gentleman who had shown them this establish- 
ment, and who had, with the greatest patience and po- 
liteness, explained every part of the business, was glad 
to see that ne had given pleasure to the young people, 
Akad that they had attended to and understood whal they 
had seen and heard. He begged that they would rest 
^lemselves before they went away, and showed them 
into a loom where they found refreshments were pre- 
^red. He gsve a cup^ of chocolate trLucy, and another 
to Harry. 

^ ^ You must," said he, ^ taste some of the sugar which 
has been refined by the process you have just seen.*' 

It was in a black Wedgwood ware basin, which showed 
'ife whiteness. 

•* But father,** said Harry, eagerly, "can you tell flie 
«4id invented the metiiod of ^j^ixxg the Bkpwu^m 
beautifully to this use ?" 
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** I can teH yon,** said kis father; " it waa tba inf^en- 
tion of Edward Howard* brother to the Duke of Nat- 
^folk ; he waa an honour to his faauly ; and I bope,'^ ad- 
dieseing himaelf to the master of the sugarhouse, '* that 
he has been anii^y rewarded for his ingennity by the 
gentJemen of your profession.'' 

^ The fruits have been ami^," said the master* '*b«t 
ke did not himself reap them ; they are enjoyed by his 
iamily. He only just lived to perfect his invention.** 

The master of the sugarhouse then entered into a 
statement of the prodigious quantity of sugar saved by 
adopting the new process. Eight pounds of sugar, he 
said, were saved in each hundred weight ; and he helped 
Harry to make a calculation of what that amounted to 
every year upcm the total quantity of sugar refined kt 
Great Britain. 

Our party having finished their chocolate, thanked 
their host for his attention, and took their leave of him. 



As you go down the hill from Clifton to Bristol, you 
may see in the city below a number of very high, blaok- 
k>oking buildings, in the shape of huge cones, frotn 
which still darker-coloured smoke in thick black billows 
is continually issuing. Some of these conical-shaped 
buildings are glasshouses. Lucy remembered her fa- 
ther's having showed her and told her of what glass is 
made. She recollected the taste of the alkali, of the 
ashes of weeds, and the touch and sight of the svod. 
She recollected also the story of the accident by which 
it is said the making of glass was first discovered ; and* 
above all, she remembered the pleasure that Harry and 
she had in seeing the thermometer-man blowing tubes ai|d 
bulbs of glass with his blowpipe. She wished very 
much to see some more glassblowing. Her father took 
her and her brother one day to a glasshouse. Her first 
leeling on entering the glasshouse was surprise at the 
great heat of the furnaces in which the glass was melted, 
and pity for the men who were obliged to work close 
to them. But when she observed how much they were 
at their ease, she by degrees was reassured, and able to 
be amused. She saw, in the first place, furnaces from 
which was taken the redhot liquid g^ass. She was 
iwzaled at first by the workmen calling this meto/; but 
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thfl(t ir» 01^ their name for Dfiiat was in rfeaSity^ as 
flftTtT- said, glass* She was mucb ainased by Seeing 
(ttie openttions eC the glass-blower* First, the blowiqg 
t»f a^gkifis bottle, md &l a wineglass. One circunistanoe 
In the ftriishing of itie wineglass struck her particokurljt 
When he cut its rim round with a ^air of shears, the 
glass, being as yet soft, yielded under the pressure of 
the eliearS) so that the wineglass was no longer quite 
«trciBlai'^ nor was the rini even. The workman then 
'lieated the wineglass again, and dexterously twirling it 
HKuid) it was brocight back to the ottcnlar shape, and its 
rim was even. 

Hany^s father asked him why thia happened. 

He said he thought that it was turned into a circu- 
lar shape by the pressure of the air as it was whirled 
reond while soft, as any other sub(^ance is made circu- 
lar by the pressure of the tool when turning round inti 
lathe. And he thought that the air withinside of the 
glass prevented itib beuig driven in and squeesed together 
by the motion. 

His father told him that he was partly right in his 
siipipoettion; but there was one reason, one cause, to 
"irhieh he had not adverted, and which he had not yet 

gereeived. He would say no more, because, perhaps, 
y observing fiirther, he would discover it for himself, 
kn attending to another operation — ^the Mowing of win- 
dow-glassi, or cnwn glass, as it is called. First a great 
pear^baped bubble of glass, about a foot in diameter, 
was Mown at the end of an iron tube, to which, being 
^soll and hot, it adhered. Then, by rolling the pear- 
shaped bulb upon a smooth marble table, and blowing 
hdAO it) ejid l^ TMiealing these operations alternately 
several times, ana by whirling it rabidly round near a 
hot ftre, the bulb was brought from its pear shape into 
lliatof a glebe. This globe, at the part nearest to the 
ittmaee, was the hottest and softest, and yielded most 
readily to the centrifugal force, as it was whirled roftncl, 
and theve^re it spread out most there, so as to become 
much thinner than at the part to which the iron tube 
was fixed. To make ^e glass of an e^ual thickness 
throughout was next to he done. The iron tube was 
iMoken off irom the glass, leaving a h(de in the globe, 
and tfa«D, by means <» a little hot glass, the tube was 
fastened to the oroosite thinnest part of the ^lobe« and 
whirled agaiot The thickest part being this time near- 
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mt the famace, became botteet ; and hn Ms tmn yielded 
the most, hecoming thinner and thinner. As the globe 
was whirled, the centrifugal force opened more ^nd 
more the hole which had been left where the iron was 
broken. off, till after some whiriing the globe became a 
large circular j^iUe of flat glass of nearly equal itbick- 
ness. 

Harry now perceived what he had omitted in the 
case of the drinking-glass : the cerUrifvgtU force^ or that 
force which arises from the tendency the parts of 
bodies have to fly from their centre, when turned round 
rapidly. 

As he left the glasshouse, he continued his explana- 
tion. 

" I suppose, father, that the parts of the soft glass, m 
they are whirled round, tended to fly tern the centre, 
and by so doing the globe became a larger globe, and 
the circular plates became larger circles, and all the 
parts flying off equally from the centre, the rim of the 
drinking-glass became quite circular.*' 

** It is," said I^cy, " not exactly, but aometkang like 
a mOT. Yes, Harry, a mop. When the maid twirls it 
round fast, the threads of the mc^ all fly out as far as 
they can go from the centre ; and if it is a wet mo|^ 
out fly circles beyond circles of drops.'^ 

** Well,*' said Harry, **you have made out your like- 
ness to a mop better than I thought you could." 

^ I remember," continued Lucy, " the first day I ever 
heard of centrifugal force, or had any idea of what it 
meant; it was from you, Harry; when I was making a 
pancake, papa." 

" A pancske, my dear ! I do not remember yo«r ever 
making a pancake." y 

** Perhaps it was a cheese," said Luey. . *' Some peo- 
ple, I believe, call it a cheese. Not a cheese or a pan- 
cake to eat, papa; but I will show you as soon as we 
.are in mamma's room." 

Lucy k^t her word, and whirlmg herself round the 
moment she was in her mother's room, the skirts of her 
petticoats flew out, and, as she popped downwards, 
while they swelled out, she exclaimed — 

" There is a pancake, papa, or a cheese, whichever 
you please ; and it is made, Harry, by centrifugal foroe, 
18 not it 1" 
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*^ T hxvB been veiy much amused,'^ oontiaued Lucyi 
** seeing the glass-blowing. Were not you^ Harry t^ 

** Very much, indeed ; and it has left a great deal to 
think of, and to inquire more about," said Harry. 

** What more V said Lucy. 

^'A great deal,** repeated Harry. **For one thingi 
Muiealing, I do not understand that.** 

^ I recollect,*' said Lucy, ** that when the man had 
twirled the wineglass round, aiid finished it, a boy 
eane with a long psur of tongs, and seizing the glass, 
ran away with it, as our man said, to the annealing fur^ 
Bace to be anneitUd, And when I asked what that was, 
and what was to be done more to it, the man showed 
ine a pan in an 0¥en, and I saw our wineglass, with 
many others, put into it to be heated again, and then to 
be left to cool slowly. The man told me they ought to 
take several days to cool. This was done to make the 
glass less brittle, he said; this is annealing. What 
more, Harry, would you know s^ut it ?** 

*' A great deal more, if I could," said Harry. " In the 
first place, 1 do not in the least know why annealing 
OMkes glass less brittle." 

" Why ? Oh ! that is another affair. Why ? Nor !,*• 
aaid Lucy. 

** And I heard papa and the master-man in the glass* 
house talking of a curious fact. He said, that^' when a 
^lass vessel, of a particular shape, is allowed to cool 
immediately after being made, it will often sustain the 
«hoek of a pistol buUet, or any other blunt body falling 
into it fn)m a considerable height ; but a small splinter 
i)i flint, dropped gently into it, makes it fly to pieces 
vrith great violence.* ** 

" Indeed," said Lucy, " that is very curious." 

*' So pqsa said; and they went off to talk about Prince 
Rupert*8 d^)ps. Oh, my dear, there are a great many, 
many more curious things to be known about glass, and 
all the whys, more tban in my life perhaps I shall ever 
know." 

** But you need not know all the whys,^^ said Lucy. 

" But as many as I can," said Harry. " There was a 
man came in while we were in the glasshouse ; did yon 
see him, Lucy t" 

** Yes. A gentleman, you mean V* 

^ 1 4o not know whether he was a gentleman or DOt>* 
«aid Harry ; *' he was a man.** 



**Do yon r9memhv^^*9M*fhrryf ^sec^ n gmut 

furnace at the glasshouse 1 YoiLsaw only the outside. 

They could nottuncover it to show the inside to any* 

body, lest they should have let in the cold air. Itim 

that furnace they put the earthen pots full of glass, 

which had been annealed, and they left then there fo 

. set, as they cdled it. If one of these pots happen to 

'break, it is a terrible difficulty to get it out and put an^ 

other in its place. The getting out the broken one can 

he done well enough by. a man at arin^s^lenglh fiom liie 

fire, with a long iron hook, or a fork ; but the man who 

is to put in the new pot can have no ufte of hook or 

- fork ; he most put the new potanto its place wiUi hm 

hands, passing them through the flames.^' 

'* Then indeed,*' said Lncy, ^' you might weU call him 
irave man, and ^ick; he must do it aa quick as light- 
ning.*' 

**' Bat he could not^do it as quick as lightning, cur do.it 
at all,'* said Harry, ** without precautions. He mast be 
dressed, my dear, in skins, which ar6 all as wet as pos* 
sible ; and they must cover him all over, all but his 
eyes ; two holes are left for him to see thvough, but 
these are defended with thick glasses." 

** I am sure I am very much obliged to you, Harry,** 
said Lucy, " for bringing me home such entertaining 
things, lliat man, brave and guicky as you called him, 
was worth reading all glass through to get at. Ho^r 
many pages did yon hunt through to find him V* 

^* I came upon him by accident,*' said Harry; *' but I 
met with several other things which interested me, and 
I thought I would bring them away in my head for yOi| ; 
and I have them somewhere there, if I could but recol- 
lect them ; but I cannot when I try in a, hurry.*' 

" Do not try then," said Lucy. " When I try too 
hard to remember, I never can recollect what I want, 
but then it comes all back again when I am thiidung 
of something else. So now, Harry, look at this nice 
little glass tumbler, which papa bou^t for mamma*8 
dressing-box, hi place of that which I broke. It is 
prettier than the. old one ; looknt ifs pretty white lejtfy 
border. That is ground glass, papa said ; and this part 
below,, like crystsd, is cut glass ; and papa told me how 
this iMras done." 

** Two of the very things I was tryu^^to recollect," 
nid Harry. " Thra I need not teU yon about that.** 

*'No," said Lucy. "^What a.beaBtifiod, transparont. 
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akar, eteW flmg ^ms is," eontintied fflie ; " sad tlo«r 
very useful, and in how many different ways. Drink- 

ing-glassPS and looking-glaaHes — ynu may smile, Harry ; 
hul men use looking-glasses as well as women." 

" Yes," said Harry, " and for heller purposes, loo, 
~ than looking al themselves. They use looking-glasses, 
you know, for some astronomieal insliumenU." 

" Ves, and for shaving too," said Lucy, "or they 
would cut their throats. Mighty grand you were about 
the astronomical instruments!" added she, laughing. 
" But let me go on my own way in honour of glass, to 
tell you all that I know. Besides looking-glasses, there 
are magnifying and diminishing-glasses, both very use- 
ful and entertaining ; aod then tspectaclea ! Oh, Harry ! 
what would grandmamma do without them I and how- 
happy she is with them ! reading and working as well 
as 1 can, at eighty-six. What a wonderful invention 
spectaelea are, by which people can see so many years 
longer ijian they could in former times t Spectacles, 1 
think, Hitrry, are the most iugenious things people ever 
made of glass." 

"Do not forget telescopes, my dear," said Harry; 
" the most wonderful of man's inventions." 

"How curious it is," said Lucy, "that all these 
things, spectacles and telescopes, would never have 
been thought of but for that first bit of glass which the 
shipwrecked sailors observed when they were boiling 
their kettle on the sand, with the fire made of seaweed- 
Do you remember, Harry, my father's lelliiig us that 

" 1 do," said Hany ; " and now that puts me in mind 
•f what I waated to say to you. It was about that 
■tory. It is told in the book I was reading to-day, and 
I was glad to meet with it. There was a little differ- 
ence ; the sailors supported their kettles on the sand 
•with pieces of fossil alkali, nitre, with which their ship 
had been loaded." 

"And in our old story," said Lucy, "the lire waa 
made of weeds, and the allcali came from their ashes, 
.which burnt with the eaad, and made glass. There 
is very little difference in the stories. U all comes to 
the same thing." 

" I know it does," said Harry. " But I was goiBg to 
My something quite different." 

^^ "Say it tbeii,oiy dear," s^idLiidK. . 

. -. .- ■. OJ . -..,. - 
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•<What time did yon tliiok tiwi sioiy 
caid Harry. 

•* I do not J^now," said I^dy. •• I hardly ever tlunk 
about time in stories. I think it was in former tiraes-^ 



a great while ago." 

^* In the time of Pliny, or before V' said Harry ;/«1le 
tells the storv.** 

•* Very likefy," said Lucy. ** I do not eare who tells 
It." 

*• But, my dear," said Harry, ^ what 1 want you t& 
eare for is the wonder that it should be so lofig since 
glass and the wajr of making it were fini diseorered 
by that lucky accident, and vet that it should be' hun- 
dreds of years before it was brought into common t»s. 
You know the ancients, the Greeks and Romans, had 
not glass as we have." 

** 1 thought that they had glass bottles in old Roman 
times," said Lucy. ^* I remember something about a 
tbottle of glass in the Roman history, which a man 
brought to the Emperor Tiberius (I think), and he dael^- 
ed it to pieces when he was provoked, and the emperor 
tout him to death for it. Do not you remember, Harry, 
my reading it loud to mamma, and your beuig so angry 
With that tyrant V 

** I remember that perfectly well," said Harry ; " but 
|hat was only one particular bottle." 

" But besides that particular bottle*" said Lucy, "I 
recollect hearing Mr. Frankland tell mamma that there 
were plates of glass found in the ruins of Hereulanenmf:'' 

" Did he r said Harry. 

**Ye8," said Lucy, **atid Arom that It is supposed 
that glass windows were used by the ancients." 

" Perhaps so," said Harry. ** But, my dear Lucy, to 

S> no farther than England, my book Says that the 
^ nglish had not glass windows for many hiuidfed years 
after that. The windows of houses and churches Were 
covered with linen cloth till towards the end of ttie 
tenth century." 

^ You mean till about the year 9901" said Luey. 

<* It was not till after the days of Queen Eliaabeth,^ 
said Harry, ^ that it was quite common fbr houses to 
have glass windows." 

*^ How >ery stupid people miiust have been in those 
former days then," said Luey. 

^' So it seems;^' said Harry ; *^and y^t I mppoae tiiey 
were not natun% moie stupid than we are now, Ree- 
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oHeet Wnta n>d Rraiei, my dear. But tbra tbe ai> 
eienta had not many men ofscience." 

■* And then oame the dark ages, as our history caUS 
tttem," said L«cy; '*and in the dark ages I suppose 
people fell asleep, and conld not tkink of glass, or any 
thing dse. Even when they wakened there were not 
many that itonld write or read, you know, Harry." 
- " They had Tery few books to read," said Harry, 
"except the ancient Greek and Roman books over 
again, and they had scarcely any hooks of experimcnta, 

" They had only manuscripts," said Lucy, " written 
on jiarchment, or on papyrus. 1 remember papa once 
showed me a papyrus manuscript in a museum, and I 
saw parchment rolls too, wbtch the ancieuts called 
books." 

" And what work there must have been making cop- 
ies enough of those manuscript books," aaid Harry, 
" for people to read. And how few copies of books a 
man could make after all: and he could do nothing 

" No wonder the people were stupified," said Lucy. 

" But then happily was invented the grand art of 
printing," said Harry. 

" Yes, 1 remember," said Lucy, " seeing it in cafNtal 
letters in the Memorable Events. And when 1 first read 
of it I did not know why so mivch was said about its 
being such a grand invention. Now I begin to under- 
stand better, By-the-by, Harry, you have seen a print- 
ing-press. I never saw one, and i shoirid like to see 
how they print. ! think that nij' father was asking 
something about printing-presses in Bristol." 

" Yes," said Harry, "he toJd me that be will take 
you to see one if he naa time." 

" I wish it may be to-morrow," said Lucy. " We 
.have very few days more to slay at Clifton ; I hope 

Sjpa will have time to show me the prinlijig-pmBB. 
ut in the meantime, Harry, will y OH play at cnp and ball 
with nie ; look what a pretty ivory cup and hall mamma 
has given me. I thought of it several times while you 
were talking of glass, but I would not interrupt you. 
Now let us have a trial on the spike. Which will catch 
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<* Mamma, I am «orry that you cooU iiot §o with nt 
to see the printing-preM to-day, for it was very enter- 
taining. And look," said Lucy, ** I am not covered 
with printer's ink, as you said I should be." 
• **Ir you did not take csre^ my dear, I said. ]>id 
not 11" 

, *^ Yes, mamma ; but I did take care, you see, for I 
have not a single spot, and yet I saw every thins pis?^ 
iiectly. Mamma, you have seen printing so o&n, I 
suppose, that it would h6 tiresome to describe it to, you. 
Aoi I shall only tell you that it was done almost ex- 
actly as is explained m our Book of Trader in the chafh 
ier of The Printer. Do you remember my reading it 
lo you, mammal and the picture of the letter-press 
printer 1 And at the end it was said that, after reading 
this, young people should endeavour to go through .^ 
printing-office. I asked you directly, mamma, to take 
me to see one, and you said that you could not then, but 
^at you would some tim^ or other; and now the som^ 
time-or-other, which I thought never would arrive, has 
come to-da]r. I saw the letters, or the types^ all in their 
Siquare divisions in their cases, which lay sloping Within 
reach of the compositor, who, with his composing-siiek 
la Ins handi picked out the letters and placed them in 
Ihe form. Then another man inked their faces with 
a black puff-ball, and afterward the. wet paner was 
pressed down on them* I knew and understooa .almp^ 
every thing he was going to do mamma, from recoct 
lecting the description. This was very pleasant. These 
was one thing though which I had mistaken^ when t 
took up one of the types, I saw that the letter ^tandi^ 
9ut from the face of the metal, it projects : now I had 
always fancied that the letters were hollowed out, ci^l 
into the types, as the letters for instance of your name, 
mamma, are cut into this seal.^ 

"How could you think so, Lucy r said Harry; "you 
know that would be engraving, that is the way eograi 
vings are made,'* 

" Yea, now I recollect, I know that is t)ie way engra» 
Ting is done, but I thought in printing. books it was the 
•ame ; and I know now what led me into the mistake; 
it was our little ivoir letters, Which we put together ^ 
«s to spell out words ; diey are all cut intQ Uie ivorVr 
an* «ted up with H^,^' . . . , . / 
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'* Sut do«8 not your ^ook of Tv9d0B> Luej^ destribt 
}h>w< Hie letters are made?*' said her mother, 

'* No, manuaai not that I recoUect/V said Lucy* '*I 
dare say the author supposed everybody must know it» 
^t I did not." 

^* That is roy fault, I am afraid/' said her mother. 

" Not yours, mamma, but thjB fault of the man, the 
Author of the J^ook of Trades, if it is; any body's fault. 
But, indeed, it must be very" difficult for gceiat growiiKUp 
old authors, to recollect the time when they did nc^ 
kiiow every thing or any thing thems^ves, and very 
tjrresome to them to explain every little particular frpni 
tiie very beginning. It must be difficult too fpr wise 
authors to guess or conceive the odd sort of little fopl-* 
ish mistakes that children make." 
. Harry waited, till Lucy had done> peaking, and then 
told her that the manner in which letters are made . is 
fjesccibed in the Book of Trades, under the head Typc- 
Jfaundtr. 

*\ Is it indeed V ^id Lucy ; ^\ then I read very care^ 
lessly. But I remember the calico-printer perfectly 
well, and how his types^or hie blocks and patterns, are 
made, i know the- pattern is first drawn on the block 
of wood, a leaf and flower for instance, such as there m 
on this curtain : then withva very^barp knife, or a little 
ehisel, they cut away the wood a^l round the patteroi 
and between every part of it, so as to leave it itandvn^ 
uv and standing ou^." 

•* In rtfHe/;" said her mother. 
., '^ Then, they rub colours on this pattern,*' said Lucy. 

*' Xs the other printer rubs ink on hi? types," said 
Harry. 
. " And the calico-printer stamps it down on the calico.^ 

** Just as the letter-press printer did the paper on the 
|yp0s," said Harry. 

"How comes it, Lucy," said her mother, "that you 
femembf^ so accurately all this calico-imiter's busi* 
aess?-' -* " 

** Oh, mamma! for an excellent reason, which Hany 
Imows. Do not you, Harry 1" 

" I do," said Harry, smihng. 

** Mamma, Harry was a calico-nrinter onoe', and 
printed a blue^starred gown for my aoU«" said Lw^. 

** And a, pretty blotted* blurred gown it wast" 
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**I.|iied i»t1i» bMt of all her ^omw, and^eiid rti^,** 
said Lucy. ** And we were so hapi^ doing it, mamma* 
except when Hsurry eut his finger hacking at the block," 
ad^d Lucy, shnnking at the recoUectioii. 

*< What signified a cut,*' said Harry ; '' but I bioke tba 
point df my knife, and that was the reason the star 
was but a botch at lasu** 

^ The worst of it was,*' said Lucy ^ ^* that the 8ta«s all 
name out the first time it wae washed. Bjat that was 
not your fault, Harry, but the washerwoman's.*' 

** More probably the fault of the colours you used," 
Baid her mother; '''or else, why did net the colours' 
wash out 3rour own gowns ! the same person wash^ 
them.'* 

'< That is an unanswerable argument," said Hany. v 

"Therefore 1 will not attempt to answer it,*' eaid 
Lucy. 

*' I am glad of it," said Harry ; '' I want to go on to 
something else. Mother, it is very extraordinary that 
printing should not have been invented for so manj 
hundreds of years." 

** The same thing we said abpuiglass^" cried Lucy. 

" It is surprising that the ancients should not 1u»m$. 
invented printing, Harry,'* said his mother, "because 
they had, in common use, contrivances which mighty 
with a little more thought and ingenuity, have led them 
to the invention." 

^ What do you mean, mamma ?" said Lucy. 

" I think my mother means their seals and their med- 
als," said Harry. *' Tfaieir seals were, made .like ours, 
with letters cut in." 

"Yes, in intaglio,*^ said his mother. "But how did 
yoo know that, Harry t" 

" I knew it, mother, from mie of the large books of 
prints which you used to lend me to look at at night, 
when I was at home." 

"Montfauconl" 

" Yes, mamma, there were in that book figures^ and 
descriptions of several very targe Roman seals, in whicl^ 
there were names in capital letters. I brought you the 
hook one night, mamma, when it was so large and 
heavy I could hardly hold it, I remember; and asked 
you io tell me something of those seals, and to read and 
translate a bit of the description to me, (or it was 
French. And you were so good as to doit, maiauna.*' 



** 1 am vefy gijud i tur^ since you retuember il^ and 

^at it is ^aseful to you so long afterwaM, my dear boy/' 
said his mother. 

*' It is said that those great seals were used for mark- 
ing some large earthen vessels, in which the Romans 
Hept their wine. They stamped them down on the clay 
yessels while the clay was soft, and then it hardened 
and the letters remained." 

^ Just like our seals on wax," said Lucy. . 

'* I think, mother," continued Harry, *' that sdl those 
great seals had the letters cut in, and not in relief." 

** Yes, and of all which he gives representations, I 
liitnk he never found any with the letters in relief; but 
We are sure that there were such in use among the an- 
cients, for I recollect it is said, that some of the names 
On those wine-vesisels were cut in to the clay-i that is, in 
Intaglio; which you know is a proof that they were 
made by a seal or type that was in relief. In the ruins 
6f Pompeii, loaves of bread have been found with letters 
stamped upon them, and Virgil mentions the branding 
of cattle." 

*'Then," said Lucy, "they actually did know how 
to print, without knowing it. I wonder, when they had 
Vttch trouble in copying writing, that they never invented 
a printing-press : how stupid! when they saw the let^ 
ters on the jars standing before their eyes," continued 
Lucy; " but, 1 suppose, that from only seeing one name 
or a few letters at a time, it never can)o into theitr 
heads." 

♦•Were there any Roman seals ever found, do you 
know, mother," said Harry, " of the rare kind, with the 
letters in relief, in which there was more than onis 
word?" 

** Yes, i believe,", said his mother, " that the Duke of 
Richmond has in his collection a seal, on which therc^ 
are four words, the four names of the Roman to whom 
it belonged ; and this seal belonged, it is thought, not to 
any emperor or great man, but to some private individ- 
nal ; therefore it is believed that such seals were in com- 
mon use among the Romans." 

*^ And they never invented printing after all," said 
Lucy; *Hhe Germans or the Dutch, I believe, invent- 
ed it." 

' '*'' And how did they come to it at last, do you know, 
mother 1" said Harry. 

Q3 
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*'That is disputed, and not vet ilettfed, ihy dear,* said 
kis mother. *' Some say the hint was taken from these 
Roman seals ; others, from the seeing the names of 
saints cut on blocks of wood, uiider their images. Other 
people think that the idea was suggested by'the seeing 
ihe manner in which cards were stamped," 

*• Indeed 1** said Lucy. ** But those were from wood- 
en blocks, not metal letters, or t3rpe8.'' 

** True, and the first books were printed from wooden 
blocks,'^ said her mother. ** Some of these are stiH pr^ 
served in public libraries, as curiosities." 
** I shoirid like to see one," said Lucy. 
" You would see how coarse they were, and how inl^ 
xior to our improved printing." 

" To be sure, from these clumsy wooden blocks," said' 
Harrv; '*but I suppose they soon got rid of those.'^ ^ 
'* The Chinese use wooden blocks still, I believe,'* 
ssud his mother ; "^ and it is said they had the art of 
printing long before it was known in Europe.'^ 
, " More shame then for them," said Lucy, '^ since th^y 
have not improved it all this time. What ? use Wooden 
blocks still. What blockheads." 

" Gently, gently," said hei; mother. "There may be 
some reasons for ^is, which you do not know : they 
have not our alphabet." 

^ But without going off to defend or attack the Chiv 
^se, let us go on with our own affairs," said Harrir^ 
'* What came next, mamma ; and how did the people 
get to the printing-press 1" 

" The first improvement made after the printing wliole 
words with wooden blocks, was the making moveaUe 
letters ; then the same letters could be used over and ovct 
again, and as many made as they pleased. These were 
first of wood, afterward they tried metal; and when 
they had moveable types of metal, they next fomid the 
readiest way of fixing these in frames, and of inking and 
stamping a heavy weight down upon the paper, which 
was laid over them. There was the printing-press."^ 

**What was the name of the man who first made a 
printing-press 1" said Lucy. . 

" That is disputed too," said her mother. " Some say 
a man of the name of Scheffer, a servant of a Dr. Faii». 
tus, and some say Faustus. Poor Dr. Faustiis should be 
allowed the glory of the invention, as it brought him into 
^medUficulties," 



,.; ^^-fikH^tul^H^s ! how*, niaiiiiiift^suekagreskteoiiveiileiiee 
as the ar^ of printing ?" said Lucy. 

'* When he earried a parcel of his printed Bibles from 
Germany to Paris, and offered them for sale, as manu- 
scripts had formerly been sold, the French, considering 
the number^of copies he had made, and finding them aS 
to a letter the same, which was a degree of exactness 
beyond what any the best copyist could have accom- 
plished, suspected that he was a wicked magician, and, 
by threatening to pursue him as sfth, and to burn hihi, 
they extorted his isecret from him*'^ 

" How cruel !" cried Lucy. 

** How unjust !" exclaimed Harry. " I would never 
have told it to them.** 

. *M would rather have told it than have been burnt 
alive," said Lucy. 

«>^ " It is very happy for us that we do not live in those 
days of ignoranis^,^' sai^ their mother. ** Men are hoit- 
cured for inventions now, not persecuted or burnt." 

" That is a blessing,^ said Harry. " But, mother, how 
much you know about printing, and printers, and printr 
ing-presses, and ail the history of the invention : how 
cou^d you remember it alli and have it ready for us the 
>very moment we wanted 1" 

"Very easily, my dear," said his mother, smiling. 
** 9hall I tell you how and why t When you went with 
your father this morning to see the printing-press, as I 
eould not £0 with you, lying on my sofa here, I read an 
account of printing ; for I was determined to be as wise 
as you by the thne you eame back." 

** And a great deal wiser, mamma," said Lucy. 

** A great deal, because you picked out all the things 
I did not . know, and wanted to know," said Harry. 
•* Thank yoij, mother." 

. His mother asked Harry if he had found out whether 
there was in Bristol any printing-pres^ moved by a 
steam-engine : Harry answered, that he did not know. 

" You do not know ! but did not you put your father 
an mind to inquire 1" said his mother. ^ 

" No, I did not," said Harry. 

" That is very odd," said Lucy, " you who never for* 
get any thing of that sort." 

^* It was imlike you, indeed, Harry," $aid his mother, 
'^yoa wefe so intent upon it yesterday. I recolleet 
your surprise and admiration when your father told yoii 



of ^se doiMe fMrkiling^press, oKHredbyn drleiiiil««ig$n<« 
which he had seen in London, where^ without haiutBt 
ihe types are pressed against the paper, and the ink 
spread jast in the quantity rei^ntred over the letters; 
and which can in Qne hour pnnt 900 sheets on both 
sides. My dear Harry, is it possible you can have for- 
gotten this V^ 

** No, mother; I never said I had forgotten it," as* 
swered Harry. ■ ^ ■ 

**Thcn why did not you put your father in mind to 
inquire whether there was any such printing-^press in 
Bristol 1 When you left me, your he;»d seemed quite full 
4>fit." 

" Yes, mother — but-^" 

''But what 1 pray tell me, for I cannot UQd^rstanjd 
jrour silence, my dear," said his mother. 

** Only I thought, mother, that Lucy would like better to 
see the plaift common printing-press first; because she 
said that she should like so very much to 9ee exactly 
what is described in the Book of Trades. Therefore I 
did not ask papa about the steam double printing-press, 
because 1 thought that would puzzle and'huiry her, and 
tiiat she woidd not see the thi^ig just as she wished; 
and jrou know I can see what 1 want another time pe«f 
haps." 

*• How Very kind, Hany," slud Lucy. " So that was 
your reason, and you did not fbi^get % But you never 
told me that you gave it all up for me. if mamma had 
not by accident asked, I should never have known. Oh ! 
Harry, why did not you tell mc T" 

''What signifies telling or ialkmg about it," said 
Harry. *^ It was nothing but just what you would do 
for me. I do not forget the fairy you gave up for me, 
Lucy, the other day, the new Corsican fairy I" 



" A STEAMBOAT will Set off from Bristol to-m<Mrro# 

morning ! Oh, father," cried Harry, "can you tak# me 

to see iti" - 
^ 1 can, Harry, and will withfdeasure," said his ftftket 
** And Lucy I" said Harry, in a tone which showed 

that his joy, gieat as it was, ccwld not be complete 

without her. 



N 



•• And twcy," Miid h^r father, " if the day be fine ; but 
I cannot take her if it should rain/' 

Next morning Harry was up by daybreak, peeping 
Qut to see what kind of a day it was lifc^sly to be, A 
cloudy morning it was, at five o'clock ; threatening rain 
desperately between six and seven ; raining downright 
between eight and nine; and presently, it not only 
mned, but it. poured so that all hope was over for Lucy, 
^plish! splash! Harry trudged after his lather through 
the dirty streets, scarcely hearing, not at all heeding, the 
rattling of carriages, rumbling of carts, rolling c^ barrels. 
Jarring and jangling of iron bars dragged upon drays 
without wheels, over rough. pavements, with all the in- 
describable clatter, and clangour, and clamour, and 
stunning din, 4)f this most noisy of noisy cities. Nor 
did he feel the xzixx which poured over him. But when 
the heavy shower ceased, and when dripping uinbrellas 
Closed, and the sun, through the clouds, gave promise 
of a better day, Harry entreated his father to let him 
run back for Lucy. If his father would but wait for 
him five minutes, in a shop-^^this bookseller's shop, 
papa, I will be back in less than five minutes, and I will 
bring hn very quickly, and as safe as possible, through 
the streets; may L papa )" 

♦* No," his father said, he could not wait, for the ves- 
sel would set off punctually at the appointed hour, and 
if they delayed five minutes ihey should be too late. 
Then Harry thpught they could never wajk fast enough. 
On he kept, before his father, the rest of the way, till 
they came to a great crowd of people. Not only the 
Ipwer class of i(Hers, bqt persons of all ranks, assem- 
bled to see the departure of the steamboat. Harry 
darted quickly after his father, while heads and elbows 
closed over him. iie could not see farther than the 
backs and legs of the people before him for some time ; 
but he pierced through the darkness of the deuse crowd 
pf tall bodies, and emerged at last from under the elbow 
of a 8ix*foot-high sesrcaptain into full daylights H^ 
ibund hiittself standing on the stone pier of a i%xgt docj^, 
at the very edge of the water, in the front row of a mul- 
titude of spectators, who covered the quay. Through tbp 
bBzz of voices, the first thin|r he distinctly heard was->r 

*' '$^ will not get out this quarter of an hourr-«h0 
will noi get out tUl the tide lets them open the dool^ 
gatea." 

32 
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Shty as Harry knew, meant the steam-vessel $ h6 re^ 
joiced to find that they were in such good time. Noiv 
he had leisure to breathe, and to look about him. Close 
beneath the stone pier on which he was standing were 
several vessels, among which he first distinguished the 
steamboat by the faint gray smoke which he saw rising 
from a black iron chimney that stood in the midd^ of 
its deck. The boat had sails, but they were not spread, 
they were close furled, as unnecessary for the voyage^ 
It appeared as if there were fewer sailors on boajrd tiiati 
in the other vessels i but all was in motion on her deck 
and on the adjoining pier.- Two men were rolling a 
chariot over planks laid from the pier to the edge of thie 
vessel ; others were dragging to its right place on the 
deck another carriage ; others held horses on the quay, 
that were to go into the boat, and whieh, with ears point- 
ed forward, and expanded nostrils, drew back, and yed 
in a few instants patiently submitted to their late : while 
the gentlemen to whom they belonged, or their servant^, 
anxiously called out, giving directions about their valua* 
ble and their favourite horses. Groups of people, with 
bundles, l>a8kets, boxes, bags, and umbrellas in their 
hands, stood by, waiting impatiently till the horses and 
carriages were disposed of; and then they stretched 
their necks and their hands, and gave in their goods, 
with eager directions, to a sailor, who, balanced on a 
board, scarcely appearing even to listen to thein, handed 
the packages, as fast as he received them, to another 
sailor behmd him, repeating continually to the anxious 
proprietors — 

*' They will all be safe ; all will be taken good care 
of, 'Sir," or *' Madam,'^^ as the case might be. 

Harry was astonished by the vast weight, number, 
and bulk of things, animate and inanimate, which were 
stowed on board: loads of boxes, and parcels, and bas- 
kets, trunks, chests, or packing-cases, besides the car- 
riages and horses, and, after all, passengers crowding 
in innunierable^ All these to be carried by steam, fufi 
against the wind, which was now rising. There was a 
man in a blue jacket, with a large straw hat on, standing 
near Harry. He was a sailor, belonging to one of the 
sailing-packets which lay in the does, and which was 
not likely to sail this day, wind not permitting. He 
eyed,, with no friendly eye, these preparations going 
forward with such alacrity. His brow darkened, ana 



HAKRT AND LUCT. 375 

with a sulky look he began to wlustle. One belonging 
to the steamboat, who heard him, smiled and said — 
: **No need to whistle for a fair wind. We can go 
without a wind, or against it." 

Provoked beyond endurance by this boast, the old 
sailor swore — yes, I aiti sorry to say, he dici swear — that 
for his part he would not go on board a steamboat for 
both the Indies, and a puncheon of rum iiito the bargain, 
not he! He would rather, in the roughest gale, be 
^ut at sea, in an honest sailing- packet, with a gale in 
his teeth, than go on board such a thing as this the 
&test day of the year. 

This speech making little impression upon the by- 
standers, he added, that " It was well for her it was fsur 
weather, for she would never stand a gale." 

Then shutting one eye, and looking upwards with the 
Oither, he observed, that if he was not more mistaken 
than ever he was in his days^ the wind that was rising 
would soon blow a storm, which would bring, as he 
prophesied, evil to. all who were going on board her. 

Among the intended passengers who were standing 
by was a poor, decent-looking woman, in a black bonnet 
«id cloak, with many bundles in one hand, and holding 
by the other a sickly-looking little girl. The woman 
listened with great anxiejty, and the child looked ex* 
ceedingly frightened while this sailor was speaking, 
and grew psder and paler when he went on tiling of 
the dangerous accidents he had heard of happening on 
board steamboats — ^boilers that had burst, and scalded 
some to death, or blown all on board and the vessel to 
pieces. The child j on hearing this, let go a cocoaiuit 
which she had been hugging close to her bosom, and 
dung with both her hands to her mother. The cocoa- 
nut would have rolled into the water if Harry had not 
stopped it ; but he picked it upi and returned it to the 
Httle girl, offering to put it into a bag which her mother 
tried to open, bat her hands trembled so much that she 
eould not untie the strings; Harry disentangled them 
for her, and begged her not to be alarmed. The sailor 
persisted in saying that she had good reason to be 
afraid, adding, Jthat as her child was so much frightened, 
and as her own heart failed her, she would do much 
better not to go in the steamboat, but to wait till thd 
9ext day, and take her place and a comfortable birth in 
the sailing-packet, which would be off early in tlm 
morning. 
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The poor woman said that she coald ii6t watt for the 
morrow ; atid though she still trembled, she tried €d 
epetdc steadily, saying that her heart did not fail her ; 
that she was determined to go now, and in the steam^ 
Imcket, for it was the cheapest and the quickest way 
she could go to -her mother, who was lymg dangerously 
ill, in Diihlin, and if she missed this day, she might never 
see her mother aliire. 

The tears roiled down her cheelcs as she spoke; the 
sailor still nidged her not to go, and risk drowning her 
child. Harry called to his father^ who was talking to 
some gentlemen, and had not heard what passed. Harry 
begged his father would come and tell this poor woman 
whether he thought she might safely go in the steanl* 
boat or not. Not only his father, but the gentlemen who 
had been talking to him^came immediately, and assured 
the poor woman that, in their opinion^ she might go with 
Perfect safety. One of these gentlemen was an Amerw 
lean; he told her that he had, m his own Country^ been 
hundreds of times, and many thousand miles in steam-' 
boats, and had never seen any accident happen. 

Harry's father added, farther to encourage the poor 
woman, that the two gentlemen who were speaking to 
her had themselves taken their passage on board this 
very packet. She thanked them, and wiping away fa^ 
tears, said she had been determined to go at idl hazards ; 
but now she had no fears. The sailor sulkily turned 
away and walked off. 

A call now came for all to go on board, as the tide 
served, and they were just opening the dock>gates. Att 
hastened on board except the poor woman ; but the mo« 
ment she began to move, her child screamed, and clin^ 
ing round her legs, cried, '' I know it will burst! I know 
ft will burst ! It will scald me toudeath ! It will kill us I 
Oh, mother! mother! donotgo! Oh, mother! mother!" 
The poor woman did all she could to sooth her, but in 
vain ; the child was so terrified that it listened to noth-^ 
ing; and when its hands were loosened firom round ite 
mother's knees, and when she tried to lift itup, the lit^ 
fie girl caught fast hold of Harry's arm, struggling with 
sH her might; a messenger came, saving that the cap^ 
tain would not watt; the woman again trembled eatees- 
eively, and grew pale. - 
"Perhapsr father^" said Harry, "if I offer to go oo 
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boatd, the little girl will come with me when she see« 
that i aVti not afraid." 

<4 lYy," said his father. 

Harry spoke very gently to the child, who stopped 
crying, and listened to Yiim, and let him lead her on, 
when she saw that he was not afraid. He thus got her 
into the bOat to the woman's satisfaction. The child 
still held fast hold of his hand, saying, *' Do not leave 
me, do not go." 

" i must go," said Harry, " and I am very sorry for it, 
for I should like to stay very much." > 

His father, who had followed him, and who had learned 
that they could go a few miles down the river, and be 

gut on shore at a landing-place, told Harry that, since 
e wished so much to go, he might, and that he would 
accompany hinu Harry thanked him, and was delight- 
ed. , The gates were now opened, and they were slowly 
towed out of the dock, and between4he narrow pierst 
while the swing-bridges, tnmedback, were covered with 
spectators. A band of music, stationed on the deck, 
played. • The sun shone^ bright, and all looked happy. 
Vet Harry was a little disappointed i>y their being towed. 
He told bifr father that he had thought it was sdl to be 
done by steam. 

** Wait a few minutes, and you~w^ see that it will be 
so," said the captain, smiling. 

As soon as the vessel had reached the river, and pass-* 
ed the place where a ferry-boat was crossing, the smoke 
from the chimney issued thicker and thicker, and spread 
like a gigantic pennoA over their heads. The towing 
had ceased, the paddle-wheels were set in motion, 
'* And now, my boy," said the captain, " we are going 
by steam." And easily and swiftly they went, gliding 
rapidly on between high hills and rocks on both sides of 
them. The iofty crescents, terraces, and hanging gai^ 
dens of Clifton, seemed to fly back as they passed. In 
a few seconds the ferry-boat lessened and vanished. 
They passed the majestic rock of St. Vincent, crowned 
with specks of human figures. Birds hovered round 
their nests in the rock. As they passed on, the captain 
pointed to Leigh Woods and Nightingale Valley ; but 
scarcely had he named them when new scenes were 
before them. Harry felt afraid that they were going tod 
swiftly, and thiit his pleasure would too soon be at an 
end. He h«d never stirred from the spot where h» 

S3* 
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(Mood whMi h« had first entered the bO«t ; the eltildt hav« 
ing fast hold of his forefinger, hud by this time, luUed 
by the music and the easy motion, fallen fast asleep, 
With her head in her mother^s lap. Harry longed to go 
to his father, who was walking up and down the deck, 
with the captain and the American ffen^leman, talking^ 
as he l^ard every now and then as they passed him, of. 
something entertaining about steamboats. But he 
thought he could not draw his finger away from the chil4 
without wakening it, and the mother looked up piteously 
in his face once when he offered to move, saying-^ 

** This is the first sleep;9he 1ms had these three nights. 
She has been very ill." . 

'^Try if you can put in your finger instead of mine," 
whis^red Harry ; and gently unclosing the hand of the 
keeping ehild, he drew out his,. and the mother 8li{4>^ 
in hers. The hand closed again« the ehijid did not wa- 
ken, the mother^ntiled^ and Hariy, set free, ran off joy- 
liilly to his father. He found the gentlemea were ea- 
gerly claiming for their several nations the honour of 
bringing into general use the invention of the steam-? 
vessel. 

The captain, who was a Seotehraan, claimed it for the 
men of Glasgow. The American maintained, that the 
iMtnber of steamboats la America, and the years they 
had been there in use, proved that they had first felt the 
vi^iie Of the invention. This could not be denied, the 
Scotchman admitted; but.it must never be forgotten* 
that the first was sent out to America from Glasgow, 
and that a Scotchman went out with it, and that the en* 
gtne was one of Boulton and Wattes ; without this it 
could never, have been set a-going^ 

'An Irish gentleman here begged leave, to remark, that 
the experiment of the last winter's trial of them be- 
tween Dublin and Holyhead had been undeniably the 
most fair and satisfactory ever made, and had establishr 
ed steam^vessels in the three kingdoms. An English- 
ana who was present^ and who was silent till the last, 
said oniy that he wis content, since none could doubt 
the migmsd invention was English, and the whole es* 
tablisfament of this glorious and useful discovery in £ur 
rope was exclusively British. Harry's father, to whom 
lie appealed* bad the candour to mention a French geni- 
llemaBy* Who aiany yeurs ago tried an experiment witb 

* The Marquia de Jdu£Qty]r. 
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t sleaB^oat on 4he Rhone at Lyons. 6y listening 1« 
til that was said, Harry learned, in shoxt, the history oi 
this iHTention. It was itrst tiiought of nearly a auth- 
ored years sg o, by a Mr. HoU, for towing vessels in and 
but of haibonrs ; bat he only made the proposal, not the 
attempt, and he bad no idea of using it in any other 
manner. The i&rst peieon who actvaU^ placed a steam* 
engine In a boat, and toed the experiment, was a Mtv 
Patrick Miliar, at Glaeigow ; the remains of the boat are 
vet in being, and the Scotch gentleman said he had 
lat^ seen them. SeTeral persons in Scotlax^ and 
England about this time -fM'oposed to employ steam^ves* 
sels ; but they did not come into general use tiU a model 
of one was carried from Gliteigow to America. Its sue* 
oessful estatdishment in that country, on the prodigiously 
extensive lakes and rivers of the new world, proved its 
practicability, and brought it at last into use4n Scotland* 
jSngland, and Ireland. 

Harry was surprised to hear that a hundred years 
should have passed between the first invention sad its 
being brought into general lise, aod asked why it had 
not succeeded at first as well as at last. Several rea* 
sons were given : the Scotch captain said that vessels 
were not originally made strong enough ; that the im» 
provements lately adopted in ship-buUdtng had reoidered 
it possible to employ a ^eater power of steam than they 
could formerly, without danger of destroying the vessel 
The Englishman observed that people had been for 
many years too much occupied in applying the steam- 
engine to other purposes in England^ to think pf sdapt* 
ing it to boats. And indeed it wss scarcely necessary 
tfli now, that commeree has increased so rapidly, and 
the goods and people to be carried on canals, niters, and 
sea are so numerous. 

Harry was much obliged to the gentlemen who took 
the trouble to give these explanations in reply to the 
questions he liad asked, and felt a little proud of being 
treated so much like a reasonaUe person. He took 
care ftst to interrupt them with more questions, though 
tiiere were many he wished to ask. Bat, at the fiiat 
pause, he whispered to his father, and asked whether i^ 
was possible lor him to see the msciiinery of tfails steami- 
vessel. He could not see the paddle-wheels, of whiefc 
he had heard the captain speaking. He wished very 
ttii^ to aftdesfltaiid how these weps moved by the 8Uaii»> 



880 HAEBT Aim LUCT* 

•Bgme, and how they worked the ship forwaid wo nqildljr 
and powerfully against the wind, which now blew strong. 
His father told him that he could not show him the ma- 
chinery while they were going on, but he would ask 
the captain to show it to him whenever they stopped* 
which they were soon to do at a place called Lamplight- 
er's Hall. This was now in sight, and in a few minutes 
they reached it, and Harry heanl an increased sound of 
the rushinff of the steam, which was let out before the 
vessel coiud be stopped. The noise of the working 
of the machinery ceased, the vessel stood still, and a 
lope was made fast to the shore. Some of the pas- 
sengers were to be set down here, and others taken up; 
and during the delay this occasioned, the captain had 
time lo attend to Harry's request. He was a good-na- 
tured roan, and took pleasure in gratifying, as he said, 
the bojr's laudable curiosity. He showed him how the 
engine is connected with the paddl^-weels. They looked 
something like the water-wheels of a mill? and as they 
turned, and as each vane struck upon the water, he 
perceived that it urged on the boat like the oars of the 
Doatm<!|i whom he had seen rowing. He asked at what 
rate they had been moving to-day^ and was told, " about 
eight miles and a half an hour." They had been going 
against the wind, Imt with the stream. He asked what 
is the fastest rate at which steam-vessels can go, and 
was told by the American gentleman, eleven miles an 
hour ; but m England, as the English gentleman said, 
tjBn miles an hour. The Irish gentleman asserted that, 
during the last two years, the passage from DubHn to 
Holyhead had always been performed at an average rate 
qf about seven miles an hour, and that the mail, which 
was carried by the steam^packets, had scarcely missed 
a day, even in the most stormy weather* He asked 
Harry if he had suffered from seasickness. Harry had 
never been in a ship, and had never been sick in a boat* 
The river had been so calm to-day that they had 
scarcely felt the motion of the vessel. 

" Weil, some time or other, you will feel what it is, 
and then you will be thankful to the steam.packet, which 
at least lessens the time of the suifering, and affoids 
the certainty that it will be over in a given number of 
hours.** 

Harry listened to his father and these gentlemen, who 
fpoke of the great advantages to commerce and to mtcih 
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from ffais qniek commiiBicatioii between distant 
cauntriee. Enlawed yiewe opened upon hU young in- 
telligent mind, ana he exclaimed, 

" What a grand inrenUon ! I am glad it iptis made 
by—" 

I^^askmnn^ he was foing to say, BtUmt he did eay, « 
which word satisfying the Scotch, the Irish^ and the 
Ebiglishman, they dl smiled upon him. 

*' Pray^ young gentleman, what do you think of us 
Americana V said the Amencan. *' We have done more 
than any of you, I guess. Recollect that we hare at 
the least three hunched steamboats in constant use." 

" Three hundred!" said Harry, with a tone of admi- 
ration. '* But reooUepty" added he^ ^* that it is by oar 
help that you have all these. You know we sent the 
first model to America." 

"' We Scotch," interposed the Sdotdiman^ in a lew 
iroice. 

'* That model helped, I acknowledge," said the Amevi- 
ican. 

" Then," added Harry, '* if we helped you in the be- 
ginning, you that have a whole new world to yourselves 
will help 01 s in the end, I hope." 

" All fair, and I hO{>e we shall \ so shi^e hands," said 
the Amenoan, shaking Harry heartily by the hancU 
'* For one« I promise you, if ever yon come to Ajnerica, 
my little man, I will make you heartily welcome ; and^ 
if you please, you shall go in a steamboat on the Mis- 
sissippi, and Missouri, and on the Ohio, some thousands 
of miles. That would please you, I gutss V^ 

*' I am sure it would," said Harry. Gratitude to these 
kind gentlemen, and the enthusiasm which had been 
excited in Harry's mind, ouite overcome his habituiil 
taciturnity ; he went on talking of this glorious iriven*- 
tion. ** After a hundred years working at it, it is at last,^ 
said he, ** brought to perfection." 

" Perfection !" repeated his father. " Harry, that is 
saying too much." 

"Too much for any human invention, sir," said thfe 
Scotchman. " Arid, as we know even at present, there 
is much more to be done for these steam- vessels." 

"And much is doing," continued Harry's father; 
'* men of science and genius are going on continually 
making improvements." 

"Just before I left Londpni^' said Uw EagUahattD* ^M 
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beard of a nnmber of capital improiremeiiii preparing: 
for our steamboate,. wbicli will make them mo^e dura- 
ble and safer than they are at present." 

The Amerioan nodded with an air of great satisfac- 
tion, and some mystery. 

** Can the steamboats be made^afer than they BseT 
aaid Harry. 

'* Since accidents have happened," said the paptain, 
**they may happen again; but many that have will 
hardly occur again. We shall guard against them in 
future." 

'* May I ask, sir," said Harry, very respectfuUy, 
** might I ask what was the cause of tfaofBe accidents, 
and how you guard against them, now V 

*' You may ask, and welcome, my eager little man," 
said the captain, with a good-humoured smile ; ** but 1 
caonot undertake to answer you all this at once, or at 
any time. Certainly not now, my dear little fellow," 
added he, looking at his watch* ^ for i must be off. So 
good-by to you."* 
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Thi poor woman with her child stood close to the 
t^ace where Harry must pass when he was to land. 
With a grateful smfle, she said to him, as he came 
near, 

*Eapiraet0fm Litter t0tktAnthor,fiwm a tcimOiJhF^rimi, 

"In estimating the power of steun-engines and in steamboats, it 
Would be much more. in oongmity with powers fermeify used, aad 
more magnificent in appearancia, if the comparison were made witk 
men rather than with horses. Thus a steam-vessel, furnished wtth 
two engines, each of fifty horse power, might be stated to have the 
constitutional force of fourteen hundred rowers. 

**I may add, on the subject of steam-engines, that we have several 
working in Cornwall with cylinders ninety inches (7ft. 6i n.) ia 
diameter, and ten feet clear way for the piston. These dimensions, 
with steam producing an actual power of ten pounds to the inch, 
give an effect of 636,170 pounds one foot high, which is about half 
^ a good day's work for a strong man. I am not sure whether ei- 
ther of these engines works double ; that is, condenses above as weH 
as below the pistons ; there cannot be any reason against their being 
fo worked, and they certainly might make ten double strokes in a 
minute. Their efiect, then, in 24 hours, 24 X 60 X 10 X 2 X 636,170 
(= i a day's work), would be emial to the work of fourteen thousand 
four hundred (14,400) men ; and as one horse is equal to about roar* 
teeo HMO, the «Dgin« would equal tht work of a tliousaad heiMt 
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** Master, my child here is a deal the better for that 
sweet sleep she had. ; thanks to you for it." 

Pleased, yet ashamed to have this said to him, in thd 
hearing of several people who were standing by, Harry 
coloured up to the ears, and answered in a blunt manner, 
and in a rude tone— 

*'Do not thank me for nothing. I did nothing at all.^* 

The child, running before him so as to stop him, as he 
would have pushed on, held up her cocoanut, and said, 
. " I will give you this. Take it— dOi" 

** Oh no ! I cannot take it from you,*' said Harry, *'but 
thank you, thank you." 

The child still held up the cocoanut, and Harry, see- 
ing that dhe looked vexed by his refusal, took it from her 
hands, and turning back^ rolled it along the deck. 

"Run after it; run!" said he; "and thank you as 
iQuch as if I had it. Good-by." 

, The child ran after the rolling balU and Harry sprung 
from the boat on shore. A chaise was procured at 
Lamplighter's HaU, an inn near the landing-place, and 
his father and he were now to go in it back to Clifton. 
Harry's head was so fiill of the steamboat, that he 
could think and talk of nothing else all the Way. 

'* Father, among other advantages which steamboats 
have over carriages with horses and men, there is this 
great one, that the steam-engines iieither eat, nor drink, 
nor sleep. A nd steam never grows tired) but horses and 
men must rest sometimes." 

" I wish you would rest now, Harry^ a littlCf^ said his 
father, " and do not kick my shins in your transports. ". 

" I beg your pardon," said Harry* "£ut, father^ I do 
not see why a steamboat should not go on for weeks and 
months, just as well as for hours and days. Surely it 
can go as long as there is fire^ and as long as there is 
water. Cannot it 1". 

** Surely; as long as we can supply the engine with 
fuel, and the boiler with water, and as long as the ma- 
chinery does not break." 

" Then, if they make the whole strong enough," said 
Harry, " why should not people cross the great ocean 
from England to America, as well as the litue sea from 
England to Ireland? Why not, father? What is the 
difficulty? You look as if there were some impossi- 
bOity." 

" No, Harry— not an impossibility ; but there is a dif- 
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ficnlty, and a great difficulty,*^ said his father $ *^^uid, if 
you consider, you will perceive what it is." 

Harry considered, but he did not find it lout. in» 
mind was too much exalted ; he Was too full of the noble 
steamboat to be able to think with his usual degree of 
attention. 

His father helped him a little to settle his thoughts, and 
brought him to consider the time which would be requi- 
site for this voyage to America. 

" It takes about three weeks, Harry. What would be 
absolutely necessary to the steamboat to enable it to 
stay out at sea all that time, and to perform its voy- 
age 1" 

•' Fire, water, men — that is all,** said Harry, ** except 
provisions ; the usual things which are carried for long 
▼oyages, we may take for granted, are carried.** 

'* True ; but there is something which vou have not 
yet named that is essential," said his father ; " by es- 
sential, I mean that without which the thing cannot be.'* 

** Fire, water, men — men, fire, water, repeated Harry. 
*^ I can think of nothing else which you could say is es- 
sential. I need not say men even. One man could reg- 
ulate the engine, 1 believe." 

*♦ What do you mean by regulate the engine t" said his 
father. 

'* I mean," said Harry, ♦* he can supply the boiler with 
water, and the fire with fuel. Fuel ! ay, now 1 see 
wha,t you mean, father. Fuel there must he to keep up 
the fire to boil the water to make the steam. So coals 
must be carried, or wood, and great quantities ; but their 
weight we need not mind on the water, and with that 
power of steam, you know, father." 

♦' I know, son ; but what will you do about the bulk ? 
Coals, or wood, or whatever fuel be put on board your 
steamboat, must take up space. Calculate how much.^ 

After going through a calculation, which need not be 
here repeated, Harry groaned, and acknowledged that, 
yidess the steamboat were many times larger than any 
that had ever been made, it oould not afford space for 
the necessary quantity of fiiel. 

'* But why," argued he, ^* should not a vessel be made 
several times larger than any we have seen t" 

A moment's reflection showed him that such increased 
bulk would require increased strength to keep it togeth- 
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«r, «Tid that again must bring increase of freight, and 
difficulty of managing the whole. 

'* Still," said IJarry, " though ihere is this ifreat difli- 
culty about carrying the fuel, we should not ^ve it up, 
should we, father 1 Perhaps some of those ingenious 
men who firdt thought of steamboats a hundred years 
ago, or even fifty years ago. Imagined they should never 
succeed : and they were laughed at, were not they, be- 
cause they did not succeed at first ? Yet now ! Oh, if 
they were alive now ! and could see what their inven- 
tion has come to i The admiration of the whole world ! 
T'herefore, father, I think people should not mind being 
laughed 'at when they know they are right ; and they 
should not be stopped in their gr^at discoveries by littlo 
difiiculties, or great difficulties, or any sort of difficul- 
ties, but still go on trying experiments, and inventing, 
tin they come to some impossibility, and then they must 
be quiet ; but till then, they need not give up, and they 
should not," cried Harry. 

" Right, right, my dear boy," said his fatherr ; *' I am 
glad to see this spirit rising m you." 

Harry was silent for a mile or two, and then ex- 
elaimed — 

" Father ! I am so glad you have no book this morn- 
ing to read in the carriage, because you have time to 
ta& to me. Tell me. what accidents happened formerly 
in the steamboats, and how do people prevent them 
now, as the captain said they can ?" 

** The principal accidents, and the most dangerous," 
replied his father, " have been the bursting of boilers. 
If I recollect rightly, one which burst in an American 
vessel killed several people, and blew the boat to pieces. 
Another, which burst in England, scalded to death the 
persons in the cabin who were near it." 

**.The sailor spoke truth then," said Harry, " to that 

fO€fr woman this morning, though I did not believe him. 
le advised hex not to go on board the steamboat, be<- 
cause he said that many such accidentsiiave happenod, 
and happen Tery often." 

"There he was wrong," said Harry's father; "be- 
cause he exaggerated. But few have occurred. W^ 
have accounts of them all, and can therefore judge ^nd 
speak positively. * 
" I am glad of it, irery glad," cried Harry. ** Now, fa- 
R 33 
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ther^ about the ways of preventing them in Aitare, wffl 
you tell me that V 

'* First tell me, Harry, do you know the difference be- 
tween what is cailled nudletile, or wrought tron, and catt 
iron, f You saw both, and the difference was explaiiied 
to you, when we were at the foundry." 

'* I recollect it, father,'* replied Harry. ** Cast iron is. 
I believe, that which has been melted and made to ran 
into the form in which it is to be used. Malleabie or 
wrought iron is that which is hammered, when it .is 
heated, into the shape, whatever it may be, that is re- 
quired." 

*' Since you know this much, Harry, I can go on," said 
his father. ** It has been found by many triala that ham- 
mered, or wrought iron, is stronger than cast iron, and 
better able to resist the expansive force of steam. Those 
boilers of steam-engines which burst were, ii| almost 
all instances, made of cast iron. Others of wrought i|-oii 
have also, in some cases, given way ; but even when 
they have, they have not exploded violently, so as to do 
mischief. They have rent asunder, and opened, so as to 
let out the steam. In consequence of this experience, 
boilers are now generally made of ^nrought iron. This 
is one cause of increased safety." 

** And a great one," said Harry. 

'* Another step in improvement and safety has been 
made," continued his father, "by experience having 
proved to us that, though copper is rapidly destroyed 
by altertiate heatitig and cooling, it is more durable than 
iron for boilers of steam -vessels at sea." 

*' Copper stronger than iron, father !" cried Harry. 
" I should never have thought it was." 

" You do not repeat with your usual exactness what 
I told you," said his father. ** I did not assert that cop- 
per is i!i all circumstances, and for all purposes, stronger 
and more durable than iron. I said that it has 6eeA 
found to be more durable when used as the boiler of a 
steam-engine at sea,^ 

"At *ea/" repeated Harry. "Father^ I know that 
you have some particular reason for being so careful in 
the words of what you say, and in that emphasis you 
laid upon sea." 

" Find out my reason, then," said his father. 

" Perhaps," said Harry, " there may be something in 
sea water which rusts iron, and so destroys it; and per- 
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haps that, whatever it may be, does not rust and de- 
stroy copper." 

" Just 80, Harry. But what is that something 1 You 
are acquainted with it,'* said his father. 

"Is It sea-salt," said Harry, " which is in the water 1" 

" Yes, Harry ; a chymist has lately tried experiments 
which have ascertained this fact ; and, in consequence 
of these experiments, it has been decided, that in future 
the boilers should be made of copper." 

" How useful it is to try experiments !" said Harry. 
'* That settles what is truth, and there is no more doubt- 
ing or disputing. That chymist was a sensible man." 

*' And here is another large instance, Harry," said his 
father, '' in which chymistry has assisted the mechanic." 

"True, father," said Harry | "but there is another 
question I want to ask you, about the paddle-wheels. 
What were the improvements in them of which those 
gentlemen were taking ?" 

"I cannot explain them to you, Harry," said his 
father, " because you do not know distinctly the diffi- 
culties and the faults in the present construction, and 
these I cannot now describe to you. You should first 
see them in action in the water." 

" And how and when can I do that 1" said Harry. 

** Not now, when we are going in a carriage on land," 
said his father, laughing ; " but some time or other we 
ihay be in a boat within view of a steam-vessel." 

Harry, sighing, repeated, *^ Some time or other. Is 
^ere any other great improvement you could explain 
tome?" 

His father yawned, and said he began to be weary of 
his questions. 

" Only one thing more I have to say," said Harry, 
•* and you need not answer. The steam-engine I saw 
this morning in the boat takes up a great deal of room; 
if it could be made to do as well in a smaller compass, 
what a great improvement ? How comfortable it would 
be," said Harry. 

"True," said his father; "and how comfortable it 
woiild be to me if you would let me rest now." 

"Poor lather! so 1 will; thank you. I have qmte 
tired you." 

^No, Harry ; but I did not sleep well last night. I 
drank too strong- tea or coffee." 

His fether went to «l6ep, and HArry sat as still a9 a 

R9 
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mouse, lest he should waken hhn. tfow teaorcoISs^ 
could keep people awake he did not know ; he pondered 
long on tnat subjeet, but was never the wiser ; he had 
never yet been kept awake by either. When the cas- 
risijg^e stopped, and not till then, his father wakened, 
quite refreshed. 

When they got out their postillion begged Harry to 
stay a ininute, while he fumbled for something in the 
side pockets, and then in the front pocket of the car* 
riage. 

*' It was here. It should be here. They told me it 
Was here," muttered the postillion, while he continued 
his search with bis legsr out, and bis body in the chidee: 
at last in the sword-case he found what he had been 
told was there; and he brou^t put thfi cocoanut, 
which he put into Harry^s hands, telling him that a 
sailor charged him not to forget it. He said that a 
mother and child sent it to him ; and the message was* 
that '* it might make him a cup some time or other ; and 
had good milk in it if he could get it out." -- 

This postillion was anxious to deliver this message 
correctly ; for he said he knew the woman, who had 
been always very kind to him. , 

Lucy, who had been looking out of the window of 
the inn, watching for their return, heard what passed, 
and saw the cocoanut with joy.' She ran to meet 
Harry, and to learn from him who gave it to him, and 
to hear an account of his adventures. These he told 
with all the details she desired, till he came to the mo* 
ment of the woman^s crossing his passage as he left 
the boat. Then pausing, aild turning his cocoanut 
about in every direction, he said he was ashamed ta 
tell her how crossly he had spoken. 

His father added, '* Yes, Harry, you ajre right to be 
ashamed ; E was ashamed for you." 

'* I. wonder you did not tell me so at the time, iaUier," 
said Harry. 

'* I knew it would not do you any good at the mo- 
ment. I thought you would recc^ect it afterwmd 
yourself, as I find you do; and I hope the pain you 
now feel will prevent you from doing the same sort of 
thing again." 

'* 1 hope it win," said Hany ; " but when that kind of 
feeling comes over me, it is so disagreeable ! do not 
teow what I 'am doing or sayii^f. And i am Migzy 
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Witbi myself, and with the people who speak to ine, and 
With every body. But the pam of reproaching myself 
afterward with having been iilnatured is worse still, 
as I feel now, and I shall remember this, and I will try 
and conquer myself next time." 

'* I am sure you will try, and I am sure you will do 
it," said Lucy. 

'* Take the cocoanut," said Harry, putting it into her 
hands. " We will not open it yet. Pack it up some- 
where for me.*' 

'VMen always talk of packing up a thing smMwhere^^ 
thought Lucy, " and women are to find where." 

It required Lucy^s best powers of packing to find a 
somewhere for the cocoanut ; but she did at last stow it 
into the carpet-bag, contrary to the prophecies of all be- 
holders. 

When they were leaving Bristol, they stopped at a 
bookseller's to buy some book or books to read in the 
carriage. Several works were spread upon the counter 
in the bookseller's shop for them to take their choice. 
Harry and Lucy read the title-pages of some, which 
their father and mother allowed them to look over. 

"We will dip here and there in the books," said 
Harry, " and see whether they look entertaining. . May 
we, papa ?" 

" May we cut the leaves 1" said Lucy, peeping between 
two uncut pages. 

The shopman, with some hesitation, presented an 
ivory eutter to her, telling her that she was welcome to 
cut the leaves, if she would be so good as to take care 
not to tear them. . He became at ease when he saw her 
set about the operatlont perceiving she was used to it, 
and dejcterous. But care sat on the bookseller's brow, 
^ considerate," when Harry took uj) the ivory knife .- he 
thought that he would tear a way, like most other boys 
that he had seen, without heeding what mischief they 
did. 

'' If. I make the least ^a^, I will stop, and show it you, 
sir ; you may depend upon that," said Harry, proudly. 
"You may trust to our honour. Whoever jags first, 
stops." . ' 

•* Very well," said their father, looking up from the 
book he was readinsf, ** upon that condition you may 
cut away." 

They were glad to see their £Mh9r and mother both 

33* 
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CftVffbt by some new book, eittiiig^dowB to read. " We 
ehsli have good time,'^ said chey, *' to cut and dip.^ Af« 
ter each cutting half a volume, they showed the edges 
of Uie books. Not the slightest indenture appeared, 
that could, by the most exact bookseller^s eye* be ac- 
counted A jag. Ail was smooth and fair, even to the in- 
most recess of the dangerous comer of the quadruple 

** Now we have cut enough," said Lucy ; ** let us dip 
three times, Harry, and catch what we may." 

Harry seized upon one of the books, and opened upon 
this passage, which he read aloud :— ^ 

" As the ffloomy habitation my ffmndfather was in was not to be 
fongf endurea but from necessity, tney were cootriving other places 
of Mfety for him, particularly one, under a bed which drew out, in a 

Sound floor, in a room of which my mother kept the key. She and 
e same man worked in the night, making a hole in theearth, after 
lifUng up the boards, which they did bv scratching it up with their 
hands, not to make any noise, till she left not a nail upon her fin- 
gers ; tht helping the man to carrv the earth, as they dug it, in a 
sheet on his bacK, out at the window into the gardoi. He then 
made a box at his own house, large enough for her father to lie, with 
bed and bedclothes, and bored holes in the boards for ail*. Wb^i 
all this was finished, for it was long about, athe thought herself the 
happiest creature alive.'* 

'• I have heard that before !" cried Lucy. " The Lady 
Grisell Baillie. Mamma, I heard you reading it last 
winter to papa. Oh, mamma! do you remember the 
diverting part about the sheep^s head t 1 will show it 
to you, Harry ; lend me the book for one minute. But 
this is not the same book you had,'' continued she ; 
** that was a poem,* and there were notes to it. Here 
is no poetry ! and I am very sorrv. I wish I could see 
again that pretty description of all that Grisell did when 
she was a young girl. I am sure Harry would like that, 
though it is poetry." 

**• Shall I try f^ said her mother. ** I thiidL I can re- 
member the lines you mean : — 

** ' And well, with ready hand and heart, 

£!ach task of toilsome duty taking. 
Did one dear inmate take her part. 

The test asleep, the earliest waking. 
Her hands each nightly couch prepar^, 
And frugal meal on which they fared ; 
Unfolding spread the serret white, 
And decked the boaid with taakani bright. 

« Mtttie^lJUegeiKls, by Jaaana BsiUis. 
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Thfoqgk Avited hoM, and fUflMBft 
Her tiny needto deftly west, 
TUl hateful penanr, so gnced. 
Was scarcely in their dwellinf traeed. 
With rev'rence to the old the clong, 
With sweet afiection to the young. 
To her was crabbed leseon mid. 
To her the sly'petition made, 
To her was tola each petty care, 
To her was lisped the tardy prayer. 
What time the urchin, half undressed, 
And half arieep, was put to rest' " 

*^ Thank you, mamma. I do like at,** said Harry* 

*' I am glad to see there is something new in tiiese 
* fifemoics of Grisell Baillie,' " resumed Lucy, who had 
been looking over the book. " Here is more than w« 
had in the notes to the poem. Pray» mamma, pray buy 
tihis book for the carriage.'' 

*• No, my dear, I wiU not buy it for the carriage,'* 
said her mother, latlghing ; ** but I will buy it for myself, 
if you please, and I will read to you whatever can en- 
tertain you." 

•* Thank you, mamma. Harry, are not you glad we 
are to have this book 1" said Lucy. " Hey, Harry 1" 

But Harry made no answer ; he was intent upon a 
passage in another book which he had just opened. 

" What is it," said Lucy, looking over his shoulder. 
*' Oh, I s^e the word steam-engine, that is enough for 
him. But now, Harry, do not choqse a stupid book.'* 

" No danger of that, miss. This is one of the Scotch 
novels," sa^ the shopman. 

" A novfel, Harry !" said Lucy ; " how did a steam-en- 
gine get into it ?" 

" I do not know," said Harry ; " but I know that I 
have found a fine character of— I will not tell you^ but 
you shall hear it. Father, would you be so kind as to 
read it out to my mother and Lucy V 

*' Why should not you be so kind, Harry, as to read it 
fo them yourself?" said his father. 

" Because, father, I cannot do justice to it," said Har^ 
ry ; *' and it is so good that I could not bear to spoil iU 
Pray, father, read it. Here is the book." 

His father read the following character of the great 
inventor of the steam-engine : — 

** * Amidst this company stood Mr. Watt, ^e man whose genhw 
diaoeveted the nadfiB of mukiplyiiiff^^yur aatiinMilieaoaieea, to a 4e« 
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noOy p6iliftp6, tfTon beyond his own ttopondom yowvtt of caJBnU' 
tion and combination ; bringing the tieasurea or the abyaa to the 
summit of the earth— ering the feeble arm of man the momentum 
of the Afrite — commanding manufactures to arise, as the rod oi the 
prophet produced water in the desert— affording the means of dis- 
pensing with that time and tide which wait for no man ; and of saQ" 
^' ing witnoot that wind which defied the commands and threats of 

* Xerxes himself. This potent commander of the elements — this 

abridger of time and space — ^this magician, whose^^cloudy machinery 
' has produced a change in the world, the effects 6f which, extraordi- 

nary as they are, perhaps are only now beginning to be felt, was not 
only the most refined man of science, the most successful combiner 
of powers, and calculator of numbers, as adapted to practical pur- 
poses — ^waa- not only one of the most generally well-mfoimed, but 
one of the best and kindest of human bemgs.' " 

Several gentlemen, who had been reading, laid down 
their books to listen to this eloquent and just eulogium. 
■ When it was finished, and when the reader's voice stop- 

ped, there was silence for a moment — ^then a general 
burst of admiration. 

" Who wrote it 1 Where is it 1 Whose is it 1'* 

All crowded round Harry to look at the book. Harry 
felt proud of having found out for himself, and by him- 
self, what was good. It is scarcely necessary to say 
that his father bought the work. The parcel was made 
up, put into the carriage, and they drove on. As soon 
as they were out of the noisy streets, Harry and Lucy 
seized again upon this book, eager to knpw if there was 
any thing more in it about Mr. Watt. They found an 
account of his powers of pleasing in conversation, and 
of his great variety of knowledge. 

This struck Harry with fresh admiration. 

'* How 1 wish papa had known him !*' cried Lucy. 
*^ Oh, Harry ! if you had but seen him ! Should not you 
have liked it very much T" 
. " I should not have cared for merely seeing him," 

said Harry, '* unless I could have heard nim and known 
him." 

They now began to question each other, which of aU 
the great people, of whom they had ever heard or read, 
they should most wish to have seen and known ? And 
then, which they should have liked only just to see t 
which to have for acquaintance 1 which for friends I 
and which they should like to live with always 1 

These questions brought on a great deal of interesting 
and diverting discussion, during which papa and mam- 
ma were ^ilift appealed to, and in which they took their 
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share, much to Harry and Lncy*s delight. The namber 
of those with whom they should choose to live, which 
at first was prodigious, on Lucy's part especially, was 
gradually reduced, till at last it came down to very few 
mdeed-rnot above five or six. 

It was observed that Harry, who, in former times, 
desired to see only great mechanics, now desired to 
know great chymists too, and all sorts of sensible and 
inventing people, as he said. 

This was one good consequence, as Lucy remarked, 
of their having lately travelled so mudi. " But to-mor- 
row, Harry,'' continued she, '* is to be the last day's 
travelling. Are you glad vor sorry, Harry I 1 do not 
know which I am myself; partly glad, partly sorry, I 
feel. Sorry that the journey will be at an end, because 
I like .travelling very much, and seeing every day some 
new and entertaining things and people. But I shall be 
glad for one great reason to come to the end of our jour- 
ney, that we may see the cottage by the seaside. I 
long to know what sort of a ioo^ng cottage it is. Do 
not you, Harry 1" 

'* Yes," saud Harry; "but, above all, I wish to see the 
ocean." 

" And the seashore,*' cried Lucy, •• where I may pick 
up hundreds of shells !" 

" And I hope I shall see ships !" said Harry. 

*' And a boat with sails, in which we may sail some- 
times," said Lucy." 

" Yes, I should like that very much," said Harry. " I 
want to know more about sails." 

'* Shoulder-of-mutton sails especially," cried Lucy; 
" which I remember reading about in Robinson Crusoe. 
I wonder what they are t" 

Her father sketched for her a shoulder-of-mutton sail, 
and she was rather disappointed when she learned that 
the name arose merely from the shape. 

The conversation was interrupted by the sight of a 
boat on a river ; but it had no sails — ^itwas a ferry-boat. 

At Harry and Lucy's age it was a real pleasure to 
cross a ferry, though to travellers more advanced in 
years it may sometimes be a pain, or at least a trouble. 
They are apt to prefer a bridge. 
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